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PART ON:E 

INTRODUCTION AND SUMMARY 

This is the fourth and last review that the author has prepared for 
the Council for Tobacco Research. The major concern in this article is 
to examine the relationship between cigarette smoking and coronary disease. 
There is some overlapping with the three previous articles. Carbon monoxide. 
which was the subject of the first riview, is again discussed because it has 
recently been implicated in the causation of atherosclerosis . Nicotine, which 
was included in the review on passive smoking, is elaborated upon in the 
present article because its known pharmacologic effects can be potentially 
harmful to a patient with angina pectoris . The epidemiologic investigation 
relating to respiratory disease is again scrutinized, this time as it relates 
to the mortality of coronary heart disease, particularly of myocardial infarction. 
There is one special feature introduced in this report, which is a page by 
page critique of the US Public Health publications on "Smoking and Health. " 

The seven monographs appearing between 1964 and 1973 include a total 
number of 753 references. These have been examined to determine the 
scientific basis of the theory that smoking causes coronary heart disease, 
as implied in the US Public Health publications. 

The author has also examined the literature on three disease entities 
included under the term coronary heart disease, namely, angina pectoris, 
myocardial infarction andi coronary atherosclerosis. There are 1169 
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articles which report investigations on the effects of smoking as determined 
by mortality and morbidity statistics, antemortem and 1 postmortem 
examination of patients, and experiments performed on healthy subjects 
and animals. A special effort has been made to separate the various forms 
of research. The sections appearing under Part Two contain information 
relating 1 to patients with angina pectoris, myocardial infarction or coronary 
atherosclerosis; the sections under Part Three are devoted entirely to 
mortality statistics; the sections under Part Four also contain epidemiologic 
studies, with emphasis on the differences in morbidity among smokers as 
compared with nonsmokers; and finally the sections under Part Five deal 
with the acute effects of smoking in humans and the acute and chronic effects 
of experimental exposure to cigarette smoke in animals. In each section 
there are Additional Bibliographic Lists of 761 articles which discuss coronary 
heart disease, epidemiologic investigation and cardiovascular pharmacology 
in general terms* 

It should be stated at the outset that the conclusions arrived at by the 
author are different from' the statements which appear in the US Public Health 
publications. There is still no definitive evidence that smoking is; the most 
important cause of coronary heart disease, although almost all review 
articles, editorials and miscellaneous papers accept the: conclusions appearing 1 
in the US Public Health' publications* The total number of secondary publications 
is 329 and they are listed! under Part Six. 
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On the basis of examination of 2,25 9 articles (original, additional 
and secondary bibliographies) the author has made the following 1 interpretations 
of the present state of knowledge relating to cigarette smoking and coronary 
heart disease; 

I. Angina Pectoris * Angina can be initiated by smoking 1 , and the 
disease has been referred to as tobacco angina * The incidence is 6% of all 
cases of angina pectoris, and 1 % of angina pectoris patients who are smokers. 
The majority (94%) of patients suffer from' effort angina and in these smoking 
does not precipitate symptoms and signs of myocardial ischemia. 

II. Myocardial Infarction. Myocardial infarction is a more serious 
disease than angina pectoris. In retrospective studies, the incidence of 
nonsmokers among patients with myocardial infarction is 18 %, whereas in the 
control group it is 33 %. That myocardial infarction can occur in nonsmokers 
suggests the importance of risk factors other than cigarette smoking. Although 
smoking is prevalent in patients, it does not influence the prognosis. The 
duration of survival, the severity of infarction and the appearance of 
complications are not different for smokers and nonsmokers. 

LEI. Atherosclerosis . The clinical manifestations of atherosclerosis 
include coronary heart disease, stroke and intermittent claudication. 
Postmortem, examination and retrospective and prospective studies indicate 
a prevalence of smokers among: patients suffering; from these diseases. 
However, a cause and! effect relationship cannot be established because of 
other operative risk factors, such as hypertension and hypercholesterolemia. 
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IV. Mortality and Morbidity Statistics in the United States * The most 
widely quoted: reason for the belief that cigarette smoking causes coronary 
heart disease is the fact that the morbidity and mortality rates are higher 

for smokers than for nonsmokers. It Is unfortunate that most prospective 
studies have pooled' angina pectoris and myocardial infarction as a single 
disease entity. When the two diseases are separated, there is no association 
between cigarette smoking and the incidence of angina pectoris. 

V. Informative Prospective Studies in Foreign Countries. By the 
selection of one occupation, i. e. , British medical practice, it has been 
possible to define the relationship' of smoking and mortality from coronary 
heart disease. The mortality ratio of smokers to nonsmokers is 1:23 instead 
of the higher ratios reported in surveys that include various occupational 
groups. Ini the Swedish twin registry, the association of coronary heart 
disease and smoking is attributed to a genetic predisposition. International 
comparisons of statistics indicate the importance of blood pressure and the 
level of cholesterol in the blood in influencing' the incidence of coronary 
heart disease among, smokers. 

VI. Fixed Risk Factors. The incidence of coronary heart disease is 
determined by age, sex, and genetic and psychogenic factors. The importance 
of these factors relative to cigarette smoking has not been determined. 

VII. Preventable Risk Factors . Physical inactivity, obesity, 
diabetes mellitus, diet and socioeconomic factors can increase the 
predisposition of the individual to coronary heart disease. Although these 
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factors may be reduced or prevented, it has not been possible to define their 
importance relative to cigarette smoking in causation of the disease* 

VIII. Preventable Risk Factors Probably Influenced! by Smoking:. 

During the evolution of the thesis that cigarette smoking causes coronary 
heart disease, the following risk factors were claimed to be exaggerated 
by smoking: electrocardiographic signs of ischemia, hypertension, 
hypercholesterolemia, hypercoagulability of the blood and reduced availability 
of oxygen. A comparison between smokers and nonsmokers does not afford 

a consistent proof that smoking enhances these risk factors* Each of the 
five factors has a set of independent causes which are more definite than 
cigarette smoking. 

IX. Acute Circulatory Effects of Smoking . To prove that smoking 
causes coronary heart disease, it is necessary to be able to reproduce the 
disease in the laboratory. So far, this has not been possible in animals whose 
condition is documented by pathological examination and studies of heart 
function. Acute exposure has been performed largely on animals and humans 
without heart disease, so that it is difficult to relate the results to the disease 
state. 

X. Acute and Chronic Effects, of Nicotine . The experimental use of 
nicotine has failed to produce coronary heart disease in animals that are 
similar in form to humans. The pharmacological action of nicotine can be 
attributed to stimulation of autonomic ganglia and the release of catecholamines 
However, neither mode of action individually has been demonstrated to produce 
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coronary insufficiency, experimental hypertension, atherosclerosis and! 
thrombosis. Hyperlipidemia can be induced' by catecholamines or nicotine 
but these same agents do not produce atherosclerosis unless the animal has 
also been fed 1 a diet high in cholesterol. 

XI. Circulatory Effects of Carbon Monoxide. The mean carboxyhemoglobin 
content of the blood of smokers is; 3. 76 % saturation, which is elevated to a 
mean level of 5. 26% during smoking. About half of the former value is 
due to carbon monoxide present in the atmospheric air. Acute exposure to ■ 

carbon monoxide, resulting ini 10 saturation, dioes not influence heart 
function. Chronic exposure of animals to carbon monoxide results in 
atherosclerosis, but there are no functional studies to support the contention 
that in these cases the heart is ischemic. 

XII to XIV. Secondary Publications. These sections include the page 
by page critique of the US Public Health publications on "Smoking and Health. " 

The conclusions contained in them have been cited in numerous articles. 

In only a few of these has the validity of the conclusions been questioned 1 . 

XV. Recommendations . The author has listed the nature of future 
investigations relating to coronary heart disease. The two most important 
areas are: (1) identification of patients with tobacco angina, as distinct 
from effort angina in prospective studies and (2) measurement of cardiac 
function in animals chronically exposed to cigarette smoke, nicotine or 
carbon monoxide. There is so much investigative work already completed 
that it is needless to repeat or expand twin registries, surveys of selected 

1005050220 
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PART TWO - 

CORONARY HEART DISEASE 

I* Angina Pectoris 

II. Myocardial) Infarction 

III. Atherosclerosis 



cC 

',V 


The term coronary heart disease includes three disease entities. 
Angina pectoris and myocardial infarction are diseases which' can 

be diagnosed clinically. Atherosclerosis denotes the pathological lesion 
which is manifested clinically as angina pectoris, myocardial infarction, 
thromboangiitis obliterans and stroke. 

The observations on patients manifesting coronary heart disease 
in general, and angina pectoris, myocardial infarction and 1 atherosclerosis 
in particular, are discussed in Sections I, II and III. The selection of the 
literature was guided primarily to determine the extent of the effect of 
cigarette smoking in patients. This was' readily found 1 in articles 
summarizing patients investigated clinically or postmortem. The search of 
the literature was extended to determine the influence of smoking on the 
prognosis. The information was limited only to myocardial infarction and 
was not obtainable for the other diseases. The role of cigarette smoking in 
the causation of these diseases could not be determined. Patients suffering 
from the said diseases were also exposed to other risk factors, so that it 
was not possible to identify the contribution of cigarette smoking exclusively. 
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y A. Tobacco Angina-15 

B. Effort Angina-21 

Angina pectoris is discussed in this section only in the following terms; 
the role of cigarette smoking in precipitating or provoking the anginal attack. 

In this regard, there are two forms of angina, namely, tobacco angina , in 
which pain and electrocardiographic signs of coronary insufficiency appear 
during smoking,and effort angina ;, in which exertion triggers the appearance 
of pain accompanied by electrocardiographic signs. The former Is rare. 

In the more common form of angina, i. e. , effort angina, there is no clear-cut 
evidence that cigarette smoking, together with exercise, precipitates the attack. 

There are other considerations relating to the role of cigarette smoking 
in angina pectoris which are discussed in other sections, namely: 
pathogenesis of atherosclerosis (Section HD), incidence of smokers in deaths 
attributed to coronary heart disease (Section IV) and! in morbidity 
statistics (Section V), interplay of smoking with other risk factors causing 
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coronary heart disease (Section VIII), and the influence on the heart of 

O' 

cigarette smoking (Section IX), nicotine (Section X): and carbon monoxide 

(Section XI). Consideration of all aspects of angina pectoris indicates that 

cigarette smoking is one of many risk factors and that it can be implicated only 

in the rare cases of tobacco angina discussed in this section. 

There are two bibliographic lists, which discuss the general aspects 

of angina pectoris and the coronary circulation. The articles contained in 

these lists do not relate directly to the investigation of cigarette smoking 

but provide background information on the disease under consideration. 

List No* 1. Angina pectoris: clinical aspects. 

List No* 2. Coronary circulation: clinical evaluation. 

o 



c 

c 

C/7 

o 

C/7 

o 

A? 
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Additional Bibliographic List No, 1 
ANGINA PECTORIS: CLINICAL ASPECTS 


Reprint 
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Med Klin 57;: 766-769, 1962. 

LAFRENZ M: Ekg-VerUnderungen und begunstigende Faktoren des Angina-pectoris- 
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MACGREGOR A G, PETRIE T C and WOOD R A: Angina pectoris -- It 
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A JO 
A 11 

A 12 

A 13 
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A 1 

A 2 

A 3 
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WRIGHT H B: Examining the individual in relation to his environment. 

Bull 1 N Y A cad Mcd~ 44: 346-365. 1968. 



o 



Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 


U 

Reprint 

i 

A 19 I 

I 

A 20 


1005050226 



I* Angina' Pectoris - 5 


Additional Bibliographic List No. 2 


Page 14 


CORONARY CIRCULATION: CLINICAL EVALUATION 
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ZALESKI E J: The determination of coronary flow equivalent with 
coincidence counting technic. Circulation 29: 833-S4.6, 1964. 
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coronary artery disease, using a concidence counting, system. Minn Med 
49: 17-21, 1966. ~ 

COHEN A, ZALESKI E J, LUEBS E and! BING R J: The use of positron emitter 
in the determination'of coronary blood flbw in man. J Nucl Med 6: 

651-666, 1965. 

DWYER E M, WIENER L and COX J W,: Angina pectoris in patients with normal 
and abnormal coronary arteriograms. Am J Cardiol 23: 639 1 -646, 1969. 
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LUEBS E, COHEN A, ZALESKI E J and BING R J: Effect of nitroglycerin, 
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extraction of Rb Sb in the rabbit. Am J Physiol 197: 1175-1177, 1959. 
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Ther 7: 547-557, 1966. ' ~ 
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i. 


I-A. Tobacco Angina 

Angina pectoris as a clinical entity was: first described by Heberden in 
1768- The disease was exceedingly rare, since at the time of the original 
description Heberden had seen only 20 cases despite having been in practice 
for 2 9 years (see Heberden, 1802). The first suggestion that angina pectoris is 
caused by the use of tobacco was made by Gelineau (1862), who was the ship’s 
surgeon: for "Embuscade. 111 After being at sea continuously for almost 4 years, 
14 men developed angina pectoris, which Gelineau explained was due to the 
use of tobacco. Reviewing the evidence lUter, Kohn (1 926) concluded that these 
cases of angina were actually caused by lead! poisoning. 

ll Early cases . In 1862 and 1863 Beau reviewed several cases of 
angina pectoris, which can properly be callied tobacco angina. The pain 
was caused or precipitated by smoking and disappeared when: smoking was 
stopped. The symptoms may soon fail to appear after discontinuance of 
tobacco use (Bureau, 1907Mitchell, 1 908; Stevens, 1917; Keller, 1922; 

Wilson and Johnston, 1939H According, to others, the symptoms may continue 
for weeks or months (Brown, 1896; Pardee, 1 92 1Moschcowitz, X92Si 
Smith, 1943). The syndrome has also been termed tobacco angina 
pectoris (Brooks, 1 9'1=5=; Romberg, 1925), nicotine angina pectoris; 

(Eurbinger, 1926b), and tobacco heart (Bruce, 1901; Mitchell, 1908). 

The most characteristic symtorm of - tobacco; angina is prccordial 
pain: (Ortner, 19H;: Gilfillan, 1912; Cornwall, 1934; Goldston', 1 937)i 
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2. Recent cases . The literatiuTe on tobacco angina up to 1944 has 
been reviewed by Pickering and Sanderson^ The most recent review was 
completed by von Ahn (I960):, who differentiated two types of tobacco 
angina: pain not associated with) smoking and that directly caused by smoking. 
Only the latter type is regarded as tobacco angina by other authors* Krysa 
(1966) has predicted an. increasing incidence corresponding to the number 
of smokers over the past 20 years. There has been no attempt to identify 
such patients in surveys of cases of angina pectoris. 

Oram and Sowton (|1963)] reviewed the literature on tobacco'angina 
and collected 14 previously reported cases in which electrocardiograms 
had been taken and compared them with 3 of their own cases. These 3 
patients were selected! from 309 smokers suffering from angina, indicating 1 
an incidence of 1 %. From a study of 17 patients with tobacco angina, 

Oram and Sowton could clearly differentiate five syndromes, which were as 
follows: 

a. Angina pectoris with the: electrocardiogram at re st usua lly 
abnormal. Smoking and exercise induce both'pain and electrocardiographic 
changes of coronary insufficiency within a few seconds. The syndrome 
was reported'for the first time by Huchard (IS9.9)• 

b. Angina pectoris with pain exacerbated during period of smoking 1 * 
However, smoking; does not induce immediate pain or electrocardiographic 
change (Albutt, 1915). 

c. Angina pectoris with no exacerbation of pain v> hilc smoking at rest. 
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However, pain may reappear if patient smokes immediately after exercise- 
induced'pain has disappeared 1 (Pickering and Sanderson, 1 944 )'. Exercise 
immediately after smoking induces greater pain and more severe electrocardio¬ 
graphic signs of coronary insufficiency than the same exercise prior to 
smoking (Moschini-Antinori and Solihas, 1951)1. 

d. No effort angina with electrocardiogram at rest and' after 
exercise normal.. Only smoking induces within a few seconds both, anginal 
pain'and electrocardiographic changes of coronary insufficiency. This 
syndrome was referred to as pure t obacco angina by Bryant and Wood (1947). 

e. No effort angina but persistent dull precordial discomfort, 
ectopic beats* paroxysmal tachycardia and dizziness. While, smoking 1 the 
usual amount, there is persistent decreased amplitude of the T wave 
without depression of the S-T segment. This syndrome is tobacco heart , 
reported by Russek et al. (1955);. 

3. Mechanism' of tobacco angina. Three theories have been proposed. 
They are not mutually exclusive and there is a considerable amount of 
overlapping'. 

a. Underlying predisposition'to angina.. Pardbc (1 92 1), conceived 
that tobacco produced angina by acting upon; an already formed basis of 
disease, which was not sufficiently marked to produce symptoms by itself 
alone. 

b. Nicotine-induced 1 , angina . The absorption of nicotine sufficient 
to cause coronary spasm'has been suggested ; by Pawinski (191-4)!,, 
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Buinewitsch (1940) and Bryant and Wood (1947). The nicotine produces 
spasm by vascular changes (Blanc,, 1925), by stimulation of the cardiac nerves 
(Maine, 1902; Brooks, 1915) or by reflex vasospasm (Keller, 1922 )i Oram 
and Sowton (1962, 1963): induced the syndrome in patients with tobacco 
angina by intravenous injection of nicotine* Nicotine induces angina: not by 
vasospasm but by releasing, catecholamines, which increases the demand for 
oxygen by the heart':. Arai et al » (1951): reported a case of tobacco'angina 
in which the use of vasodilator dfugs resulted in the nonoccurrence of angina. 
These drugs antagonized; the effects of nicotine on the heart. 

c. Allbrqy to tobacco. Sensitization to tobacco was proposed by 
Brooks; (1915) and Duerfeldt (1945). The possibility that the heart is; the 
target organTor allergy which is manifested; by angina is reviewed elsewhere, 
in the section dealing, with tobacco allergy (Section: III 1 -B). 
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I-B. Effort Angina 


There is an impression among some cardiologists that many coronary- 
patients develop angina on less provocation from exertion after smoking 
cigarettes. Aronow et ah {1963) selected 10 patients with clas sic all angina 
pectoris due to coronary artery disease, who performed oni an bicycle, 
ergometer until they developed the first manifestation of angina pectoris. 

All subjects developed'angina sooner if they smoked! before exercising. 

The average shortening of the exercise period before angina developed in the 
smoking state as compared with the: nonsmoking state was 24%-amd the 
range was 3 to 35 To With, the smoking; of low-nicotine filter cigarettes, the 
exercise period before angina develbped was shortened by an average of 
14% after smoking (Aronow and Swanson, 1969). 

The above reports have been interpreted to apply to a majority of 
anginal patients. It should be recalled that the investigators did not examine 
more than 10 patients. There is information relating, to frequency as well 
as other facts indicating, that cigarette smoking does not provoke effort 
angina and does not produce coronary vasospasm in such patients. 

1. Incidence of tobacco as a precipitating factor in anyth a nectorik. 

In the preceding section devoted to tobacco angina' ,, the review article o£ 

Gram and Sow-ton (1963)1 w.ais cited as the most recent compilation of reports 
of cases or tobacco angina* These cardiologists sent a questionnaire to 
721 patients., all of whom, had had undoubted! angina pectoris.: The patients 



l 


i 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 


1005050234 



I. Angina Pectoris - 13 



o 


V 


Page 22 

were asked'whether,: in their opinion^ smoking had any effect on their chest pain. 
The results were as follows: 

534 replies: 58 had died; 167 were nonsmokers and 30 9 smokers. 

309 smokers: 20 experienced 1 angina pectoris shortly after lighting 
a cigarette, 
tobacco 

3 with/angina: confirmed by electrocardiogram that cigarette smoking 
causes signs of coronary insufficiency. 

Incidence of tobacco angina is 1 for anginal patients who smoke and 

6 % for all anginal patients; comprising smokers and nonsmokers. 

The 20 patients who'considered that their chest pain was precipitated 

or aggravated by smoking were reexamined clinically and in each case 

electrocardiograms were taken, as follows: A resting IZ-lSead'record was 

first made. Either after the patient had smoked until pain was induced, or 

after three cigarettes had been smoked consecutively, the electrocardiogram 

was repeated. A maximum tolerance exercise test was then performed, and 

at its conclusion a third record was taken. The patient was at once asked 

to smoke again, and a further record made. After a rest of about 45 

minutes a second maximum tolerance electrocardiogram was taken. 

Electrocardiograms were performed in this manner so as not'to miss any 

of those rare patients in; whom smoking will cause a: recurrence of chest 

pain, recently induced by exercise, only when it has just worn off, and 

also patients in whom, immediately after smoking, pain and electrocardiographic 

changes, on exertion are: more severe. 

By this manner of investigation,, only 3 patients showed 
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electrocardiographic changes appearing after, smoking and exercise. The 
incidence of chest pain, precipitated by smoking was 6 % (20 out of 309 cases) 
in anginal patients who were smokers, and the frequency of development of 
electrocardiographic signs of coronary insufficiency in patients during 
exercise and smoking was 1 % (3 out of 309 cases)i 

2. Coronairv arteriogram. The effect on the coronary arteries; of 
the smoking of cigarettes; has been investigated; in man By arteriography. 
iLikoff et al . (1964); tested the smoking of 2 cigarettes; in each of 10 patients 
with coronary heart disease. No effect on the size of the vessels was observed 
by cineradiography. 

T He results of coronary arteribgraphy in patients with angina 
pectoris did not show a relationship consistent with the amont of cigarette 
smoking. Newton et al. (1970)' examined; 80 patients with angina pectoris 
and; made the fallowing observations: 

4 3 normal arteriograms: 29 subjects were smokers. 

46 abnormal arteriograms: 40 subjects were smokers. 

They concluded that smoking was; related to.■ the anatomical f indings at 
coronary arteriograpHy. 

Banks et 1 al . (1971) examined 107 patients with ischemic heart 
disease (66 %:)' and nonis chemic heart disease most of the latter 

with' rheumatic heart disease: 

68 cases. of ischemic: heart disease: 39 subjects .were-smokers. 

39 : cases of nonischemic heart disease:. 14 subjects were smokers:. 

The arteriogram wa's; scored according to the degree of obst ruction of alll 
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three coronary arteries. There was no correlation bo tween the number 
of cigarettes smoked and the extent of disease j in any of the 

arteries. Even the total coronary arterial score did not bear any 
significant relation to the tobacco consumption. There is, therefore, 
no indication by arteriography that cigarette smoking produces obstructive 
lesions in patients with heart disease. The significance of coronary 
arteriograms in the study of coronary heart disease: is the subject of a 
recent Editoriali (li97.1)t 

3. Cardiovascular effects of cigarette smoking. This topic is 

discussed in Section IX. It suffices to mention here that there is no 

difference between responses of patients with angina pectoris and 1 those of 

normal subjects. Navarro et al. (19o4i); compared the effect of 

smoking 1 or 2 cigarettes on heart rate, arterial pressure, blbod : glucose, 
and 

serum cholesterol, /urinary excretion of catecholamines in 7 patients 
with angina and in 7 healthy persons, all habitual smokers. Except for 
the excretion of catecholamines, no detectable differences were found' 
between the two groups. Pentecost and Shillingford (1964a,. 196 4 b) 

and Shillingfordi (1965) noted that the mean heart rate and! blood pressure 
of patients with angina increased to a somewhat lesser extent than: was 
the case with normal subjects. There is therefore no reason to> suggest 
that the response of anginal patients is different from that of healthy 
subjects. 
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O 


Myocardial infarction is a more serious disease than angina pectoris. 
The association with cigarette smoking is less evident with acute myocardial 
infarction than with angina pectoris. In'this section, the relationship of 
cigarette smoking to the occurrence of acute myocardial infarction is 
discussed. It is difficult to identify a cause and effect relation'because of the 
concurrence of other risk factors which'are discussed in the remainder of 
this report. The rolb of cigarette smoking, in initiating the acute infarction 
and in the prognosis of the patient is examined in this section. The articles 
on general aspects of myocardial' infarction, are contained in. the following 
bibliographic lists;: 

List No. 3. Myocardial infarction: clinical aspects and prognosis.. 

List No. 4. Myocardial infarction: immediate treatment. 

List No. 5. Myocardial infarction: long-term treatment. 
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H-A. Controlled Retrospective Studies 


The incidence of smoking among patients with acute myocardial 
infarction can be derived from controlled retrospective studies. There 
are 9 such investigations from 7 countries which are summarized in> Table II-A. 
The groups range from 79 to 550 patients with clinicall diagnosis of acute 
myocardial infarction. The incidence of nonsmokers ranges from 2' to 34 %; 
with a median of 16 % and a: mean of 18%. In the corresponding control! 
group, the incidence of nonsmoking ranged from 14 to 44%, with a median of! 

34 % and a mean of 33%. 

The lower incidence of nonsmokers or higher frequency of smokers 
among patients: with acute myocardial infarction can also be derived! from 
mortality statistics (Section: IV); morbidity statistics (Section V) and 
examination of selected groups of patients, such as females and young males 
(Section VI);. Cigarette smoking cannot be identified as the most important 
cause of acute myocardial infarction, because there are other risk factors 
operative in these comparisons. The following factors have been identified 
as more important and more frequent than cigarette smoking in the controlled 
retrospective studies summarized! in Table II-A: shortness of stature 
(Viliigjcr and! Hey.den-Sbucky, 1966); diabetes mellitus (Abou-Daoud, 1968)!, 
hypertension: (Schwartz: ct ail'. , 1966) andi diet (Kasaneni and For sstrom, 196o)v 
The retrospective studies Have failed to demonstrate that cigarette smoking is 
the most important risk factor in the pathogenesis of acute myocardial! 
infarction^ (Tabic II-A appears on the next page. ) 
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'Table It-A. Controlled retrospective studies 
of patient's with acute myocardial infarction 


Country 

Acute 

My oca rdial 

Infa r ction 

Control 

Investigator 

No. 

Smokers 

% 

Nonsmoker Si 

at. 

/ o 

Nonsmokers 

% 

United States. 

Blumer (1934) 

150 

67 

34 

34 

McCormick (1952) 

151 

94 

6 

34 

Berry (H960) 

60 

98 

2 

44 

Finland 

Kasanen and Forsstromi (1960) 

100 

84 

16 

40 

F ranee 

Schwartz et al. (il 960) 

612 

86 

14 

14 

Germany 

Schimmler and’ Neff (H966) 

550 

81 

19 

28 

Japan 

Hyams et. all (1967 )' 

79 

90 

10 

21 

Lebanon 

Abou-Daoud (1968) 

91 

66 

34 

43 

Switzerland 

Villiger and Heyden-Stueky 

100 

75 

25 

41 

(1 966) 

Mean 

18% 

33% 
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II-B» Sudden Death 


It has been estimated! that death occurs during the first 24 hrs in 
about 10 % of patients suffering from acute myocardial infarction. No 
observations have been made which indicate that excessive smoking' is the 
precipitating cause of the acute episode. There are claims that sudden 
death is more likely to occur among smokers but these are based on the 
following indirect evidence: 

1. Age of patients. Spain et ah (1969) examined a group of 102 men 

who died suddenly of acute myocardial infarction. The average age at the 

time of death was 16 years less in those who smoked heavily than it was 

in the nonsmokers. Porsteinsson et al. (1971) reviewed a group of 119 

men and 32 women who died of myocardial infarction. The average age at 

the time of infarction was 57. 9'for smokers, 62. 1 for exsmokers and 

69-2 for nonsmokers. Spain et ah (1969) have discussed two explanations 

a 

for the occurrence of sudden death among smokers at/younger age than 
among nonsmokers. They discounted alteration in coagulability of the blood 
by smoking on the basis that the incidence of recent coronary arterial 
thrombi was not correlated with smoking habits. They favor the explanation 
that smokers as a group are in many respects different types of individuals 
from nonsmokers (see Section VI). This is supported in their study by the 
fact that the average age at which those who smoked heavily were involved 
in and died on account of accidents, suicide and homicide was 9 years less 
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than the average age at which nonsmokers died because of similar events. 

2. Survival time . Spain (1970) and Spain and Bradess (1970) 
examined 88' autopsy cases of sudden death following acute infarction. 

Their results were as follows: 

18 nonsmokers: 12 survived 1 < 1 hour and 6 survived^- 8 hours (33.3%) 

30 smokers (< 1 pack): 22 survived 1 <1 hour and 8 survived > 8 hours (26.6 %) 

40 smokers (>1 pack): 38 survived! <1 hour and 2 survived > 8 hours (5. 0 %) 

Survival time was decreased in the heavier smokers. The association was 

less evident within the older age brackets and more striking under the age of 50. 

Paras Chavero et al» (1970, 1971) reported 106 men who had 

myocardial infarction. The mortality during the acute episode was as follows: 

14 nonsmokers: 2 deaths (14.0%) 

10 smokers ( <1 pack) : 1 death (5.5%) 

68 smokers (> 1 pack): 11 deaths (16.2%) 

There was: no statistically significant difference in mortality between smokers 

and nonsmokers. 
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U-C. Prognosis 


Patients who survive: the first 24 hours after acute myocardial 
infarction have been examined to determine whether cigarette smoking influenced 
their prognosis. The conclusion has been uniformly negative. Cole et al. (1954)! 
examined 285 patients. Statistics, of smoking habits were obtained for 
nonsmokers and smokers respectively, as follows: 

17 nonsmokers: 29-4% died within 2 months 29.. 4% lived over 10 years 

31 smoker Si (< 1 pack) 9.6% died within 2 months 41. 9% lived over 10 1 years 

21 smokers; (> 1 pack) 14.3% died within 2 months 57.0% lived over 10 years 

The above results show that nonsmokers did not Have a better prognosis than 

smokers. Iii fact, the contrary is suggested, namely,, that smokers who 

develbp myocardial infarction are more apt to live longer than nonsmokers. 

The duration of survival of patients following an acute myocardial 
infarction has been examined by two other groups. The Coronary Drue 
Project Research Group (1 969) ; studied a total of 2,181 men. There was no 
association between smoking and prognosis. De Soldati et all. (1972) 
examined 66 cases of acute myocardial infarction and noted the following 
mean duration of survival: 


17 nonsmokers 
^ (smokers (: < 1 pack): 
(Smokers ( > 1 pack); 


44. 5 months. 
99- 6 months 
56.7 months 


The differences between groups were statistically significant. It can be 
noted; that the deration of survival! of heavy smokers is longer than that of 
moderate smokers. 
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The electrocardiograms of 175 men who survived a year without 
recurrence after a first myocardial infarct were examined for periods 
ranging from 1 to 4 years (Cox, 1967). In the absence of recurrence, 10. 9 % 
at the end of 1 year and 20. 0 9c at the end of 4 years had a normal 
electrocardiogram. There was no relation'between the return to normal 
and the extent of smoking after infarction. 

The electrocardiogram reflects the severity of infarction and this 
in turn influences the prognosis. Royston: (1972) examined at autopsy the 
severity of infarction of 200 hearts. The extent of damage was graded in 
increasing order of I, II and III. The results of that author based.on 
-.-smoking habits that were known for 156 cases, were as follows: 

32 nonsmokers: I 54% 1142 % 1114% 

23' smokers (light): I 52% II 43% III 5 % 

68 smokers (moderate): I 62% II 35 % III 3 % 

33 smokers (heavy): I6l% 1139 % III 0'% 

The severity of the infarct did not appear to be affected by the smoking 
habits. 

The number of patients involved in all the investigations reported 
is not great. If additional studies are planned, two important articles 
should: be considered. Seigel and Loncin (196S) reviewed 16 studies of 
long-term' survivorship after a myocardial infarction^ They noted! that 
the risk factors that have been studied meticulously by investigators 
interested in the incidence of the disease have been'virtually ignored in 
the area of prognosis. Hay and Turbott (1970) have: surveyed! the changes 
in smoking habits in 37i0 men after myocardial infarction. They intend to 
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use the results of their survey to show whether alteration of smoking habits 
improves the outlook of a person who has had an infarct. They recognize 
the difficulty of distinguishing between the effects of abstinence from 
smoking and other therapeutic measures, such as dietary changes, drug 
treatment, alteration in the way of life and careful medical supervision. 
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The two most frequent complications following myocardial 
infarction are cardiac arrhythmias (Foliguet et al. , 1963) and 
cardiogenic shock (Scheldt et al . , 1970). There is no report indicating 
the influence of smoking on the incidence of these complications. The 
nature of the cardiac effects of cigarette smoke and its constituents does 
not contribute to the development of shock or arrhythmias (see Section IX). 

A few patients with myocardial infarction have been reported to 
have malignancy also. Five cases of bronchial carcinoma were described 
by Buytendijk and Maesen (1964). in an autopsy series conducted by 
Bergman et al . (1968), there was a negative correlation between 
atherosclerosis and cancer. Several other articles indicate a negative 
correlation between these two diseases (Casper, 1932; IDormanns and 
Emminger, 1 934; Sjovall, 1934; Dungal and Benediktsson, 1958K Since 
there is a positive correlation between smoking and bronchial carcinoma 
and smoking and myocardial infarction, it is surprising to note that a 
negative correlation exists between myocardial infarction and bronchial 
carcinoma. 


o 
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II'-D. Complications 

The two most frequent complications following myocardial 
infarction are cardiac arrhythmias (Foliguet et all. , 1963) and 
cardiogenic shock (Scheldt et al . , 1970). There is no report indicating 
the influence of smoking on the incidence of these complications. The 
nature of the cardiac effects of cigarette smoke and its constituents does 
not contribute to the development of shock or arrhythmias (see Section IX). 

A few patients with myocardial infarction have been reported 1 to 
have malignancy also. Five cases of bronchial carcinoma were described 
by Buytendijk and Maesen (1964). In an autopsy series conducted by 
Bergman et al . (1968), there was a negative correlation between 
atherosclerosis and cancer. Several other articles indicate a negative 
correlation between these two diseases (Casper, 1932; Dormanns and 
Emminger, 1934; S jo vail, 1 934; Dungal and Benediktsson, 1958). Since 
there is a positive correlation between smoking and bronchial carcinoma 
and smoking and myocardial infarction, it is surprising to note that a 
negative correlation exists between myocardial infarction and bronchial 
carcinoma. 
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in. ATHEROSCLEROSIS 


CIGARETTE 

SMOKING 


RISK FACTORS 



ni atherosclerosis 


A. Coronary Atherosclerosis-- 55 

B. Peripheral Atherosclerosis---60 

C. Cerebral Atherosclerosis — -- 70 


The pathological process underlying coronary arterial disease is 
atherosclerosis. There is thickening of the arterial wall, which prevents 
an increase in delivery of blood to the heart proportionate to its demand 
for oxygen and promotes the formation of a thrombus leading to infarction. 
The consequences are manifested clinically as angina pectoris (Section I) 
and acute myocardial infarction (Section II). 

Atherosclerosis can extend to the peripheral and cerebral vascular 
beds, manifested clinically as intermittent claudication and stroke. A high 
incidence of smoking has been noted in patients suffering from each of these 
diseases. The predominance of smokers is greatest among patients with 
peripheral vascular disease, least among those with cerebral disease and in 
between these for cases of coronary heart disease. The nonuniformity 
of the relationship between smoking and each of the three forms of 
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athcroslcerosis can be explained by* the differences in risk factors in the 
pathogenesis of each of these vascular diseases. Hypertension is the most 
important one for cerebral atherosclerosis, hyperlipidemia for peripheral 
atherosclerosis, and genetic personality and socioeconomic factors for 
coronary atherosclerosis. Details relating to these risk factors are 
discussed in Sections VI to VII. 

Cigarette smoking influences the resistance of the blood vessels in 
each of the three vascular beds. The acute effect is a transient redaction 
in peripheral blood flow, an increase in coronary blood flow and no significant 
change in cerebral blood flow*. This does not adequately explain the 
appearance of atherosclerosis in all three vascular beds. The chronic 
effects of smoking have also been investigated^ It has been suggested that 
cigarette smoking per se or the constituents of cigarette smoke, i. e. , nicotine 
and carbon monoxide, can cause atherosclerosis. The evidence in support 
of this claim is reviewed in Sections IX to XI. 

The articles relating to atherosclerosis in general are contained in 
the following listing: 

List No. 6. Atherosclerosis: pathogenesis. 

List No. 7. Atherosclerosis: prevention. 

List No. 8. Coronary atherosclerosis. 

List No. ?. Peripheral vascular disease- 

List No. 10. Cerebrovascular disease. 
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III'-A'. Coronary Atherosclerosis 

Since atherosclerosis is ani anatomical lesion, its diagnosis can 
be made unequivocally only by coronary arteriography or by postmortem 
examination of the heart. A cause and effect relationship between smoking 
and coronary atherosclerosis Has not been established. The available 
information is as follows: 

1* Coronary arteriogram ^ In 89'patients suffering from angina 
pectoris, among the 46 cases which showed abnormal arteriograms 86% were 
smokers, whereas among the 43 with 1 a normal pattern of arteriogram 68 % 
were smokers (Newton et all , 1970). There was a slightly higher incidence of 
smokers among patients with an abnormal arteriogram as compared with those 
having a normal arteriogram in another series of 73 coronary heart disease 
patients (Martinez R{os et al. , 1972). In a study consisting of 107 patients with 
either ischemic or nonischemic heart disease, there was no indication 
by arteriography that cigarette smoking, produces obstructive lesions in the 
coronary vessels (Banks et al. , 1971). 

The conflicting conclusions are readily understandable because 
coronary- heart disease may occur in a patient who has; a normal arteriogram 
(Likofi et al . , 1967). Furthermore, other risk factors;, such as 
hypercholesterolemia, may also be associated with an abnormal arteriogram 
(Hultgren et_al. , 1 967)u It is difficult to control'these factors and prove 

that smoking is the only variable factor relating to the abnormal arteriogram. 
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2. Postmortem examination and influence of cigarette smoke * The 

results- of autopsies performed by various groups indicate an association 

between coronary atherosclerosis and smoking as well as other risk factors. 

In 989 consecutive autopsies, a small but definite percentage of .heavy 

smokers of cigarettes developed more marked sclerotic changes in their aortas 

and tended to have slightly higher blood cholesterol levels than did nonsmokers 

(Wilens and Plair, 1962). In 1,019 consecutive autopsies, there was a graded 

and statistically significant increase in the severity of aortic atherosclerosis 

with increasing use of cigarettes measured by both intensity and duration 

(Sackett et ah , 1968). In 747 autopsied men, atherosclerotic involvement 

of aortic and coronary arteries is greatest in heavy smokers and least in 
Strong et al, 

nonsmokers / 1969)7 Of 1,972 men who died of diseases other than coronary 

heart disease, the percentage with an advanced degree of coronary 

atherosclerosis was higher among cigarette smokers than among 

nonsmokers (Auerbach et al . , 1965). 

In 200 consecutive deaths reported to have occurred from myocardial 

infarction in Army hospitals, almost all were of smokers but there was also 

a 50 % incidence of hypertension, 46%. of obesity and 11% diabetes 

mellitus (Jacobs, 1968). Of 94 men who had died suddenly from coronary 

among the 

heart disease, aortic atherosclerosis was more extensive / cigarette 
among the 

smokers than / nonsmokers, but the severity of coronary atherosclerosis 
was unrelated to smoking habits (Rissanen et al . , 1972). 
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In 1,150 persons dying violently, the extent of coronary 
atherosclerosis was unrelated to smoking (Viel, 1968). In a smaller series 
of 84 violent deaths, both coronary and' aortic atherosclerosis were more 
severe in cigarette smokers than in nonsmokers (Rissanen et al . , 1972). 

3. Postmortem' examination and risk factors. The inconsistent 
correlation between atherosclerosis and 1 smoking which was so frequently 
referred to in the preceding paragraphs can be explained by the varying 
influence of other risk factors. The influence of sex and that of 
geographical location have been noted by Strong et al . (1966) and by 
Montenegro and Strong (1968). Other risk factors which have been 
shown to correlate with atherosclerosis include the following: age (Yater 
et al . , 1951), somatotypes (Spain et al . , 1953), race (Groom et al. , 1959), 

behavior (Friedman et al. , 1968) and: blood cholesterol levels 
(Nimalasuriya et al. , 1971). 
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Although the primary concern of this review is coronary heart disease, 
a discussion of peripheral atherosclerosis is included. If peripheral 
vascualr disease is a manifestation of generalized atherosclerosis 
(including coronary), it is important to-review, their relationship to cigarette 
smoking. 


o 


o 


1. Incidence among smokers and nonsmokers . Surveys- have been 
conducted by soliciting answers to a questionnaire or by measuring certain 
parameters. Ib the Framingham study described below (Section IV); 5,311 
persons were questioned 1 for occurrence of intermittent claudication. 

Although all were initially firee from heart and peripheral vascular disease, 
in 12 years 51 persons developed unequivocal claudication (Kanneli eti al . , 1965). 
These individual's were smokers with one or more of the following conditions:: 
hypertensive vascular disease, electrocardiographic abnormalities and 
elevated blood cholesterol lbvel. In the Iecumseh Community Health Study, 
the absence of peripheral pulse was noted as an indication of coronary and 
cerebral arterial disease. There was no correlation'between absence 
of peripheral pulse and cigarette smoking,, although a positive correlation 
was demonstrated for blood pressure, body weight and blood sugar 
(Johnson and Epstein, 19.66). 

The measurement of pulse wave velocity has given conflicting 
results: Kedra and Dmow.ski (1966) noted a significant reduction among 
10 O' smokers as compared with 100 nonsmokers;; however,. Schimmler et al . (1967) 
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failed to show a statistically significant difference in velbcity between 
409 smokers, 109 exsmokers and: 228 nonsmokers« I'sacsson (1972) used 
venous occlusion plethysmography to diagnose stenosis of iliofemoral 
arteries. There were 8 subjects suffering from peripheral vascular disease 
out of 80 9 participants in the survey. The blood filbw capacity of the legs 
was reduced in direct proportion tO'tobacco consumption per day. 

2. Thromboangiitis obllterans . There is a uniformly high incidence 
of smokers among patients suffering from thromboangiitis obliterans. 

Table HI-B summarizes the results of 12 surveys conducted in 8 countries. 

The groups range from 30 to 1,300. The incidence of smokers ranges from 80.1 
to 99-6 7c, whereas the control groups available in 5 surveys had an incidence 
of 65 to 69. 2 7c of smokers. It has been estimated by Weiss (1972) that 
about 70 7c of the cases of the disease are related to the use of cigarettes. 

One risk factor in addition to cigarette smoking has been identified 
as prevalent in patients with arteriosclerosis obliterans. This is an 
elevation of serum lipids (Juergens et al. , I960; Goodman et al. , 1965). 
Greenhalgh et al . (H971) noted an elevation of the level of triglycerides in 
3 9 of cases, of! serum-cholesterol in 15 7c and of serum'-lipid in 447c in a 
group of 116'patients with arterial! disease of the leg. There was no 
difference in levels between'smokers and nonsmokers. 

It is an accepted practice to'prohibit smoking in patients suffering 
from peripheral vascular disease (Nilzen*, 1 959;: Corelli, 1966). There is 
statistical evidence that termination of smoking increased the number of 
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patients displaying spontaneous improvement (Mathiesen et al . , 1970). 

3. Tobacco allergy. Most patients with thromboangiitis obliterans 
have a positive skin reaction to tobacco extract (Harkavy et al' . , 1932; 
Sulzberger, 1934; Green, 1942; ALfano, 1962). However, a positive skin 
test occurs in the absence of peripheral vascular disease and reflects a 
hypersensitivity state of the individual to most allergens (Fontana et al . , 1959; 
De Crinis et al . , I960; Fontana, I960). The incidence of a positive skin 

test in healthy smokersis about 20 % (Longhin et al. , I960). It has been 
possible to desensitize an individual who has previously been hypersensitive 
to tobacco (Zussman, 1968). A rare case of bronchial asthma due to 
allergy to tobacco has been reported (Blue, 1970). 

Harkavy (1956, 1957, 1968, 1970) has written review articles on 
tobacco allergy in diseases of blood vessels and of the heart. In the latter 
organ, Halsey (1933)'first suggested that tobacco angina may be a form of 
hypersensitivity. At the same time, Harkavy (1933) reported a positive 
skin test in response to tobacco extract in patients with angina pectoris. 

The phenomenon of sensitization of the heart to tobacco extract was 
demonstrated in the rabbit heart (Harkavy and Perlman, I960 1 , 1962, 1964). 
However, the contribution of the allergic process relative to the other 
mechanisms in the pathogenesis of cardiovascular disease in smokers has 
not been elucidated!. 

4. Complications of periphcrad atherosclerosis. In the most severe 
form of atherosclerosis, gangrene is the outcome. There are other 
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accompanying lesions in the less severe forms of atherosclerosis which 
have been noted in smokers. 

a. Coronary atherosclerosis . Some patients suffering from angina 
pectoris have been reported to complain of peripheral vascular disease 
(Ralli and Oppenheimer, 1928; Unverricht, 1941). More recently, cases 
involving a combination of myocardial infarction and peripheral 
atherosclerosis have been reported from France (Schwartz et al . , 1965,* 

Jouve et al . , 1969)» the United States (Eisen, 1966; Olsen et al ., 1968), 
Austria (Reimer et al . , 1969), Italy (Moro et al . , 1972), Switzerland 
(Bollinger et al . , 1972) and Greece (Aravamis and Corcondilas, 1972). 

It has been recommended by Tomatis et al . (1972) that coronary arteriography 
would help in the evaluation of surgical risk in patients with peripheral 
vascular disease. Atherosclerosis appears in both beds in some patients 
but the cause of its predominance in either the coronary or the peripheral 
location is not known. 

b. Hematologic factors. Cigarette smoking is known to induce blood 
clotting and redhee the oxyhemoglobin (see Sections IX and X). There is a 
high incidence of closure of aortofemoral bypass grafts which has been 
attributed to excessive smoking (Wray et al . , 1971). In some patients 
with thromboangiitis obliterans, there is an abnormality in oxyhemoglobin 
dissociation which has also been partly explained by formation of 
carboxyhcmoglobin in the course of smoking (Astrup, 1964; Birnstingl et al . . 
1967; Kjeldsen and Mozes, 1969). 
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c. Gastrointestinal diseases . The splanchnic vascular bed may- 
show manifestations of atherosclerosis and vascular insufficiency. These 
include duodenal ulcer (Meade et al ., 1968; Monson, 1970), polypoid lesions 
in the colon (Drexler, 1968) and gallbladder disease (Friedman, 1968). 

The patients in the stated reports also manifest coronary heart disease 

The role of smoking ini the causation of these syndromes is purely conjectural. 
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Table III-B, Controlled retrospective studies 
of patients with, peripheral atheroslerosis 


Country 

Peripheral 

Atheroslerosis 

Control 

Investigator 

No. 

% Smokers 

% Smokers 

United States 

Jiuergens et all. (19:60') 

478 

97 

74 

McPherson efc'al. (1963) 

119 

93 


Lord (119.65) 

F ranee 

Delahaye et all (197 0) 

100 

222 

92 

65 

Germany 

Preuss et aU (1970) 

150 

87 


Great Britain 

Eastcott (1 962) 

114 

99 


Oldham (1964) 

500 

99 


Begg et ah (H965) 

100 

99 

79 

India 




Razdan et al. (1967)I 

125 

91 


Is rael 

Goodman et all (1965) 

80 

99 

68 

Italy 

Giampaglia' et al. (197,2) 

1300 

80 


Switzerland 

Widmer et al. (1969) 

277 

87 

69 
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III - C. Cerebral Atherosclerosis 


The influence of smoking on the prevalence of cerebrovascular 
disease has not been clearly defined. Hammond' (1966) in a prospective 
study, discussed in detail in Section IV, computed death rates for cerebro¬ 
vascular disease with smoking habits. Between the ages of 45 and 74, 
the death rates from stroke for male: smokers were 37 to 50% higher than 
those for male nonsmokers of comparable age. In female smokers the 
death rates were 38 to 111 % greater than those for female nonsmokers. 

Above the age of 74, the difference: in both sexes were much less. In the 
US veteran study (Kahn, 1966), the death rates from stroke were higher for 
smokers than for nonsmokers. 

The other investigations compare the role of cigarette smoking 
with other risk factors for atherosclerosis in the prevalence of cerebro¬ 
vascular disease. In the Framingham study conducted! on over 5, 000 men 
and women during a 12-year period, a statistically significant association 
could not be demonstrated for the excessive development of brain infarction 
and cigarette smoking. (Kannel et al. , 1965). Hypertension is clearly the 
most important contributor to stroke incidence: andi the next in importance is 
the elevation of lipids in the blood (Kannel, 1971; Kannel et al . , 1972). The 
significance of hypertension as a precipitating factor has also been demon¬ 
strated in studies made in Indiana (Dyken, 1970 , in California (Paffenbarger 
et al. , 1970; 1971), in Illinois (Ostfeld et al. , 197 1), and in Japan (Kimura et al . , 
1972). 
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In a controlled retrospective study the high incidence c£ smoking and that of 


hypertension were noted in a group of former college students who 
subsequently died of stroke (Paffenbarger and Williams, 1966; Paffenbarger 
and Wing, 1967, 1971). Smoking was not a significant factor in retrospective 
studies conducted in Minnesota (Balow et al 1 . , 1966) and! in Ghana 
(Haddock, 1970). There are reports of patients who develop atherosclerosis 
in the cerebral and peripheral blood vessels (Fogelholm, 1970; Gordon and 
Kannei, 1972)'. 
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PART THREE 


EPIDEMIOLOGICAL STUDIES OF CORONARY HEART DISEASE 


IV- Mortality and Morbidity Statistics in the United States 
V* Informative Prospective Studies in Foreign Countries 

One of the most significant developments in the management of the 
patient with coronary heart disease is the prevention of risk factors. The 
identification of the various risk factors which predispose an individual to 
develop coronary heart disease has been possible through epidemiological 
investigations completed in the United States and abroad- The general 
principle involved in such investigations is to select a group of individuals, 
in whom' to determine the prevalence of coronary heart disease and 
estimate the extent of smoking, the level of blood pressure, and the 
cholesterol content, and to assess the genetic, dietetic, psychogenic and 
socioeconomic factors. In some epidemiologic studies, it has been possible 
by proper selection of subjects to ascertain the importance of some of these 
risk factors. Sections IV and V supply the details of the results of 
analyzing mortality and morbidity statistics. 
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J2 PROSPECTIVE STUDIES 
HH US.A.) 


A* Initial Prospective Studies---- 78 

B* Other Prospective Studies-68 

C. Critique of Mortality 

Statistics- 98 




The most widely quoted reason for the belief that cigarette smoking • 
causes coronary heart disease is that the mortality and morbidity rates are 
higher for smokers than for nonsmokers. The results of prospective studies 
of selected groups of individuals form the basis of this statement. The design 
and conclusions of three early studies relating to mortality caused by 
coronary heart disease are discussed in this section. 

The association' between cigarette smoking and coronary heart 
disease revealed in surveys does not establish a cause and effect relationship. 
There are other risk factors that are known to occur in individuals with 
coronary heart disease,which are difficult to exclude. In properly designed 
prospective studies it has been possible to exclude one of the risk factors, 
so that the role of cigarette smoking has been identified with some certainty. 

1005050289 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 





Page 76 


IV. Mortality and Morbidity 
Statistics - 2 



The special studies are discussed in another section (Section V). 

The majority of prospective studies are omitted from this section'. 
They appear elsewhere, because the results relate to the importance of 
risk factors other than cigarette smoking (see Sections VI to VIII). The 
general articles relating to epidemiology of coronary heart disease are 
contained' in the following list: 

List No. 11. Epidemiologic Techniques. 
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V. 


IV-A. Initial Prospective Studies 

The Surgeon General's Report on ''Smoking and Health, " which 
appeared in 1964, contained the results of three prospective studies con¬ 
ducted by the American Cancer Society, the Veterans Adtoainstration and the 
Framingham Group respectively. In subsequent years the follow-up of 
subjects by the last-mentioned group has led to a revision of conclusions based 
on the results of the two other studies. 

Additional prospective studies have been completed in the following 
countries: Argentina, Australia, Austria, Belgium, Canada, Czechoslovakia, 
Finland', France, Germany, Great Britain, Greece, India, Iceland', Israel, 
Italy, Japan, Netherlands, New Zealand, North Africa, Norway, Peru, Philip¬ 
pines, Puerto Rico, South Africa, Sweden, Switzerland, USSR and Yugoslavia. 
The results are described in Sections IV to VIII and most of the studies are 
summarized' in Table VII-E. 

1. American Cancer Society. Beginning in 1951, over 22, 000 
volunteers interviewed residents in nine states, using a questionnaire 
prepared for the American Cancer Society. The follow-up study of 187., 766 
men was performed after 20 months (Hammond and Horn, 1954), after 
34 months (Hammond and Horn, 1958a, 1958b):, after 44 months on a larger 
group of 442, 094 men (Hammond, 1964), and after 60 months on 804,409 men 
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(Hammond and Garfinkel, 1969). Twenty percent of the million men and 
women enrolled in'the study have not been included in these summaries nor 
in other articles by Hammond (1958, I960, 1962, 1963, 1968a, 1968b) and 
by Hammond and Garfinkel (1966, 196 9). The results of the survey have 
been publicized in the US Public Health Reports on "Smoking and Health, " 
which are reproduced and commented! upon in Section XIV. The conclusions 
are once more noted here for comparison with those from other prospective 
studies. 

a. High incidence of death from coronary heart disease. After 44 

months 2,665 men died, the cause of death in I, 388 (62. 1 %) being' coronary 

artery disease. After 6d months the deaths due to coronary artery disease 
totaled 14,819- 

b. Influence of smoking. The death rate from' coronary artery 
disease was directly related to the amount of cigarette smoking by the individual. 
Among men in all age groups and women under the age of 70 1 , coronary heart 
disease death rates were much higher in- cigarette smokers than in 
nonsmokers. The highest mortality rate of 5.6% was for the group of men 
who smoked 40 or more cigarettes a day as compared with the nonsmokers. 
Within groups of men who were alike in respect of age, relative weight 
and blood pressure, coronary heart disease death rates increased with 
the amount of cigarettes smoked. 

c. Risk factors . In an' analysis of risk factors, death rates for 
coronary heart disease were combined with those for stroke and aortic 
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aneurysm. The combination of diabetes and a history of high blood pressure 
is predictive of extremely high death rates. The combination of obesity and 
cigarette smoking is predictive of high'death rates, and that of heavy smoking 
and a history of high blood pressure of even higher death rates. The predictive 
death rates for cigarette smoking alone has not been calculated. 

2. Veterans Administration* In F954, the causes of death among 
policyholders of US Government life insurance were analyzed. The mortality 
experience of 200,000 policyholders for 2 years was summarized by Dom (1 953),. 
1959)* The ratio of men dying of cardiovascular disease was 1. 40 for smokers 
as compared with nonsmokers. 

3. Framingham Heart Disease Epidemiology Study , In. 1950 an 

epidemiologic study was begun in Framingham, Mass. , and! observations have 
on 

been madh'o, 128 adults, who were examined biennially by physicians for 
a period of up to 16 years* The conclusions reached in follow-up studies made at 
intervals of an increasing number of years are noted below. 

Four-year follow-up. There was variability of attack rates, so 
that it was not possibUe to make generalizations on morbidity and mortality in 
heart disease. The data suggest that the association of heart disease with 
smoking is not as strong as that shown with elevated blood pressure* weight 
and cholesterol (iDawber, et al. , 1957). 

Six-year follow-up . Smoking was associated with an increased 
incidence of nonfatai myocardial infarction and of death from coronary heart 
disease in men aged 45-62. It was not associated with an increased 
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incidence o£ angina pectoris. Cholesterol levels were Higher among 
cigarette smokers than among nonsmokers and were also higher among those 
who had smoked and stopped than among those who had never smoked^ Neither 
weight not blood pressure showed a similar association with smoking 
(Dawber et a I . , 195 9). 

Eight- year follow -up. Heavy cigarette smokers experienced! a 
threefold! increase in the incidence of myocardial infarction and in death 
from all causes as compared with nonsmokers, pipe and cigar smokers 
and former cigarette smokers. Cigarette smoking is apparently unrelated to- 
the incidence of angina pectoris. Former smokers and cigar and pipe 
smokers have morbidity and mortality experiences similar to those of 
individuals who have never smoked (Kagan et al . f 1962);, 

Ten-year follow-up . Observations in the Framingham Study of 
5,128. subjects for periods of ten years indicate that many personal! characteristics 
are related to the development of coronary heart disease. The major risks 
appear to be elevation of the serum, cholesterol level and elevation of blood 
pressure, though there are several other contributing, factors. Combinations 
of factors further augment the risk and characterize a highly susceptible 
subject. Recommended'beneficial, changes in these factors appear to be 
warranted, particularly in persons exhibiting one or more high-risk traits. 
(Dawber and Kannel', 1962a, 1962b; Dawber et all. , 1962, 1963';; Kannel et al ,,, 
1962b; Revotskie et al . , 1962; Dawber, f963.) 


\ 


Source: https://www.industrydocuments.ucsf.edLr/docs/rrlkOOOO 


1005050295 



LV- Mortality and Morbidity 
Statistics - 8 


o 


o 


Page 82 

Twelve-year follow-up. After a decade, every 10th man and 
every 20th woman developed coronary heart disease;; in the men it resulted 
chiefly in myocardial infarction or sudden death, in the women chiefly in 
angina pectoris. 

In order to assess the importance of several risk factors, the incidence 
of coronary heart disease in a group with a definite value (e. g. , cholesterol 
210^-220) (observed'cases) was divided 1 by the incidence of coronary heart 
disease in a group of the same age and! sex distribution but with a random 
cholesterol value (expected cases). The figure resulting from this division x 100, 
the morbidity ratio, varied with the following risk factors: 




MR 

Cholesterol 

<200 mg; % 

55 


>260 mg °Jc 

178 

Systolic blood pressure 

<120 mm' Hg 

45 


>1 80 mm Hg 

178 

Vital capacity 

>4 litres 

81 


< 3 litres 

128 

ECG anomalies 

none 

91 


present 

203 

Overweight 

none 

50 


present 

24 M 

Cigarette smoking 

nonsmoker 

69 

* angina pectoris only 

20 egs/day 

158 


(Dawber, 1963; Dawbcr ct al . , 1963a, 1963b;; Friedman et al. , 1967; 
Kagan, ct a l. , 11963; Kanncl ct al . , 1965', 1 966, 1 967j Obcrwitfcler, 1968; 
Tr uotti jeJLM. »; 1967i. ) 
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Fourteen-year follow-up. Risk of every manifestation of coronary 

• Heart disease, including angina, coronary insufficiency, myocardial 

infarction' and sudden death, was distinctly and impressively related to the 

antecedent level 1 of both systolic and diastolic blood pressure. Risk was 

not solely related tO' "hypertension" but was proportional to the level of the 

blood pressure:—even at nonhypertensive pressures—from the lowest, to 

the highest recorded. Also, risk appeared to be related to casual as well, 
to 

as/mean basal pressures. 

Risk of coronary heart disease over 14 1 years was examined! prospectively 

in 2,845 women according; to their antecedent cholesterol and lipoprotein 

years of age 

status. In women under 50/,high cholesterol values, as in men, were 
associated with an increased risk of coronary heart disease and this was true 
even when adjustment made for concomitant pre-beta' lipoprotein and 
other factors related both to coronary risk and to blood lipid! content. In 
women over 50, however, triglyceride - rich pre-beta lipoprotein was 
superior to cholesterol for identifying potential coronary cases. Risk of 
coronary heart disease in women is better estimated by cholesterol undor 
the age of 50 and by pre-beta: lipoprotein, or by inference endogenous 
triglyceride, after that age. (Gordon and Kannei, 1971; Kannel, 1970'; 

Kannel and Castelli, 1972; Kannel and McNamara, 1'9.64; Kannel et al . , 1969.) 
Sixteen - yea r follow - no . Cigarette smoking; appears to be one of the 


important risk factors among men for coronary'heart disease and 
cerebrovascular and peripheral vascular disease. For women it is important 


C 0 
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only as a factor related to intermittent claudication. Cigarette smoking 
bears little relation to angina pectoris. Of all the key factors, cigarette 
smoking is the only one whose relative role is enhanced! in multivariate 
analysis—that is, when'the other risk factors are considered at the same 
time. From a biological point of view, it is conceivable that the presence 
of other atherosclerotic factors is a precondition for cigarette smoking' 
to affect atherosclerotic outcomes, but there is nothing in the statistical 
analysis bearing on this question (Kannel and Gordon, 1971a, 1971b). 


o 
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IV-B. Other Prospective Studies 



Fifteen additional prospective studies have been completed: in the 
United States. The design and results are summarized in Table IV-B. The 
important conclusions are as follows: 

1* Myocardial infarction * All the studies show a high incidence of 
smoking in patients who develop or die from myocardial infarction. 

2. Angina pectoris . Like the Framingham Study, the prospective 
studies reported by the Albany Group and the Western Collaborative Group 
did not reveal an association between cigarette smoking and angina pectoris. 

It is unfortunate that most prospective studies have pooled angina pectoris 
and myocardial infarction into a single disease entity, so that it was not 
possible to differentiate their respective relationships to smoking. 

3. Other risk factors. The prospective studies indicate that, in 
patients with coronary heart disease, other risk factors are as frequent 

as cigarette smoking, if not more so. The factors which have been identified 
include blood pressure, blood cholesterol levels, diet, physical activity, 
race and behavior patterns. • * 





Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 



I\r Mortality and Morbidity 
Statistics - 15 


Page 89 


Table IV-B. Later prospective studies 

r___ 

Investigation and Design Affect of Cigarette Smoking Other Risk Factors 


New York Health Insurance Plan 

HO* 000 persons questioned! from 
1961 to 1964. 

Frank 1968: 

Frank ot al . ; 1963* 1966 
Shapiro et ai, ; 1965, 1969. 1963 
Weinblatt et ah .; 1963a, 196Sb 


Male cigarette smokers have twice 
the risk cf sustaining,a first myo¬ 
cardial infarction shown by non- 
smokers. 

Cigarette smoking is also associated 
with'a doubling in risk for angina 
among men. 

Women who smoke cigarettes have 
twice the incidence rate of first 
infarction shown' by nonsmokers; 
no difference in the risk for an¬ 
gina. 


Physical activity 
Body weight 15% or more 
above average. 

Race. 


Albany, New York 

l t 838 men examined li953 to 1955. 

Doyle et al. ; 195 9, 1962, 1964 


o 


Heavy cigarette smokers expert 
ence a similar risk of myocar¬ 
dial infarction compared! with 
nonsmokers. 

Increased risk or death was 
associated with cigarette 
smoking in all combinations 
of high and low systolic blbod 
pressure and 1 cholesterol levels. 

Risk of angina' pectoris is unrelated 
to tobacco habit. 


Pennsylvania and Massachusetts 
College Graduates 

1, 146 coronary decedents com¬ 
pared with 2, 292 classmates. 
Paffenborger et al. , 1 966 
Paffenbcrger ana Wing, 1969 
Thorne ef al. , 1968 


Cigarette smoking and nonpartici¬ 
pation of sports were associated 
with 50% increase of coronary 
death. 


Systolic blood pressure 
shorter body stature. 


Philadelphia Periodic Health 

350 examined who died compared 
with their living counterparts. 
Schor et al. t 1964a, 1964b 


Among those who died of undeter¬ 
mined: coronary heart disease, 
the only finding; that clearly 
discriminated between them 
and living counterparts was 
heavy smoking. 


Cigarette smoking; could not explain 
the difference in prevalence of 
coronary hea rt disease between 
Negroes and!whites. 

McDonough et ml. , 1965a, 1965b 
KlPinbautri' el al .. 1971 


Q 


Evans County,. Georgia' 

3109 persons examined i960 1 -1 962 
Casscl 1971a, 197 1b 
Garrison et al. , 1966 


Blood cholesterol level!. 
Physical: activiy. 

Race. 
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8, 641 persons around 1 1956-1 960] 
Chiang et_al. ; 1969, 1970 
Epstein 1 967 
Epstein et ali. , 1965 
Higgiins and Kjeisberg 1967 
Higgins and Keller 197.0 1 


Smoking has no influence on'preva¬ 
lence of coronary heart disease 
on initial examination of subjects. 

Smokers have lower weight, lower 
diastolic blood pres sure and serum 
uric acid. 

Incidtsnce of sudden death,in persons 
with antecedent ventricular pre¬ 
mature systoles are independent 
of; smoking habits. 


Chicago'Board of Health . 

I, 32 9 men observed for 9 years. 
Berkson' et al . , I960 
Kjeisberg ana Stamler I960 
Stamler 19o4a, 1964b; 1968,, 
Shekelle et al,, 1969 


Cigarette smoking as a sole factor is 
associated with a marked increase 
in risk. Mortality rate for myo¬ 
cardial infarction is 10 times higher 
than for low-iisk groups. 


Hyper cholie s t.e rolemia 
Hypertension. 


Western Electric Co; of Chicago 

1,989 men observed for 4 years 
Paul et al. . b96 3 


Association of cigarette smoking, most Elevated blood cholestero 
of adult life with subsequent de- Use of coffee. 

velOpment of coronary disease 


University of Minnesota 

11. 132 for 5 years. 

27 9 for 20 years. 

Keys et al. ; 1971, 1972 


Smoking habit and' body weight seemed 
unimportant iin predicting heart 
disease 


Age. 

Systolic pressure. 
Serum cholesterol. 
Diet. 


North Dakota State Dent, 

1, 886 males interviewed. 
Zukel et al. 195 9 


Higher incidence of coronary heart 
disease among smokers. 


Navajo Indian 

508 adults for 6 years. 

Fulmer and Roberts 1963 


Smoking rare; low incidence of 
coronary heart disease* 


Southwestern Amen ran Indians 

15, 905 adults from 1957 to 1966. 
Si evers 1967, 196S 


Cigarette smoking; rare; low inci¬ 
dence of coronary heart disease. 


Western Collaboration Grouo Study 


3; 000 subjects since 1 96Oi 
Barron 1963 

Jenkins et al .; 11968a,, 11968b 
Rosenman l°6S 

Roscnman e t al k 1966; 1967a, b, c; 
1968, 1970 


Fatal cases have higher frequency of 
smoking; silent infa rctiom or angina 
pectoris not associated with smok¬ 
ing . 


Ovort behavior pattern 
Hypertension. 
Abnormal lipoprotein 
pattern. 
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Investigation and Design 


Affect of Cigarette Smoking 


Other Risk. Factors 


California Health Survey, 

68. 153 men from 1954 - 1 957; death 
record in 1962. 

Borhani et al . , 1963: 

Buechlby e: al. . 1953 
Drake, et all , 1957 
Weir and Dunn 197 0. 


Increasing risk of heart disease 
with greater amount of 
smoking. 


Seventh-Div Adventists 

564 patient records in hospitals. 
Lemon ard Walden 1966 
Wynder 1958 
Wynder ct al., 1959 


Smoking plays a role in precipi¬ 
tating coronary artery disease 
in individuals less than 60 
years oldi incidence less fre¬ 
quent. 


o 


O 

o 




o 

Co 

o 
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IV-C. Critique of Mortality Statistics 

In accepting mortality statistics of coronary heart disease there are 
five considerations to support the thesis that cigarette smoking is one of the 
important risk factors. They are as follows: 

1. Death certificate . The reliance on the death certificate to identify 

individuals who died of coronary heart disease can be criticized as to its 

accuracy (Beadenkopf et al. , 1963). In 1940 Swartout and Webster reported 

that with patients hospitalized for less than 48 hours before death there were 

approximately twice as many discrepancies between the designations of the cause 

of death andi the findings of subsequent autopsies as with patients having longer 

and Moriyama (1963)' 

lengths of medical attendance. Moriyama et al. (1958)/suggested that a 
strong association between quality of diagnosis and length of attendance 
might be expected, although for technical reasons their findings on this 
point were inconclusive. Markush and Schaaf (1966) analyzed 405 death 
certificates and noted that short attendance by the death certifier was 
associated with cigarette smoking by the deceased. The pattern relating 
short attendance to smoking suggests that death certificate diagnoses for 
cigarette smokers may not be comparable with the diagnoses for nonsmokers. 
The accuracy of epidemiologic studies conducted by the American Cancer 
Society may be questioned, since the record of occurrence of heart disease 
was derived from notation on the death certificate. 

2. Combining individual diseases into one group. The International 
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List of Causes of Death includes the following types of coronary heart 
disease: 

420.0 Arteriosclerotic heart disease, so described (with or without 
mention of coronary disease or angina pectoris). 

420. 1 Heart disease specified as involving coronary arteries. 

420.2 Angina pectoris without mention of coronary disease. 




In practice, the attending physician can make a distinction between 
angina pectoris and myocardial infarction, so that it is possible to differentiate 
between the two clinical entities. Most prospective studies pool both 
into one single entity of "coronary heart disease, " and, when the two 
are differentiated, the association with cigarette smoking is not the same for 
both. The mortality statistics show an increasing trend toward death from 
coronary heart disease (Riesman and Harris, 1934; Lew, 1957; Campbell 1 , 
1963a, 1963b). With the current practice of using the designation coronary 
heart disease it has not been possible to state whether this increasing trend 
related to either angina pectoris or myocardial infarction or to both 

(Beadenkopf, 1963). 1005050311 

3. Pooling of geographical areas and' occupational groups. The 
American Cancer Society survey combines geographical areas. There are 
striking geographic variations in death rates for coronary heart disease 
(Friedman, 1967). One extreme example was a group of 1 1,000 employees 
of cigarette factories, who were heavy smokers, but the 14-year mortality 
rate resulting from heart disease and other diseases was below that 
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reported by the American Cancer Society (Cohen and Heimann, 1962). 

4. Participation of risk factors. In prospective studies several 
risk factors, including cigarette smoking, have been shown to> occur in 
patients with; coronary heart disease (Hilleboe, 1957; Spain', I960; 

Acheson, 1962; Epstein, 1965; Cornfield and Mitchell, 1969; Hall et al . , 1972). 
The techniques of retrospective studies are varied and have not been 
standardized. The shortcomings of some of these technical methods have 
been discussed! by Mulcahy (1967): and Weinstein et al l (1964). 

5. Etiology of coronary heart disease. Although several risk factors 
have been identified, there is a possibility that not all have been determined: 

It was only recently that phenformin, an antidiabetic dtug in use for 20 years, 
was recognized as a cause of coronary heart disease (Tzagouriis et al. , 1972). 

The low incidence of coronary heart disease among Seventh Day Adventists 

has been explained largely by the fact that they are nonsmokers (Demonand Kuzma, 
1969)- The possibility that members of the families of this religious order 
may have inherited a trait that renders; them resistant to coronary heart 
disease has not been excluded. The mortality encountered in alcoholics has 
been reported to be associatedi with a high incidence of smoking (Rankin et al, 
1969). Excessive drinkers are usually heavy smokers (Bailey et al . , 1969). 

The problems in identifying, other risk factors have been reviewed! by Syme (,119671 
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INFORMATIVE PROSPECTIVE STUDIES 
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Jt PROSPECTIVE STUDIES 
(IN FOREIGN COUNTRIES) 


A. Mortality from Coronary Heart 


Disease of Physicians--103 

B- Smoking Habits of Twins-107 

C* International Comparisons of 

Mortality Statistics- —111 




The prospective studies in foreign countries are essentially similar 
to those in the United States, which are reviewed in Section IV. However, 
important modifications have been made in the design of the foreign studies. 
By the selction of one occupation, i. e ■> , British medical practice, it has 
been possible to assure a uniform accuracy of answers to a questionnaire. 

By searching for twins, the importance of inherited constitutional factors 
has been demonstrated through comparison of the representatives of one 
occupational group in several countries, the risk factors relative to cigarette 
smoking in the causation of coronary heart disease have been elucidated. 

A selection of such prospective studies is included in this section. Other 
studies are described in Sections VI to VUT in. the discussion of individual 
risk factors. The general articles on epidemiologic techniques are listed 
as follows: 

List No. 12. Epidemiologic studies in foreign countries. 
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V-A. Mortality fromj Coronary Heart Disease of Physicians 

Although coronary heart disease had been known to be a "disease of 
doctors," the first study of its incidence among physicians was reported! in 
1937 by Smith'from the United States. He compared! the incidence of coronary 
sclerosis among physicians, bankers, lawyers, clergymen, laborers and 
farmers in the clientele of the Mayo Clinic, examining the consecutive clinical 
records of about 300 persons in each occupational group. The incidence was 
10. 7 °Ic among physicians, whereas in other groups it was less than half that 
rate,ranging.from 2.5 to 5. 3 7c* 

A survey of 59,600 British'physicians was initiated in October 195 1. 
Questionnaires, were sent to> them 1 initially and at various times during a 
period of 10 years. The cause of death of doctors who had replied to the 
questionnaire and who subsequently died was obtained from'the death 
certificate. _ The mortality statistics were reported from a follow-up after 
29 months (Doll and Hill, 1954), 53 months (Doll and Hill, 1956) and 10 years 
(Doll and Hill, 1964a, 1964b, 1966)w • . 

In the deaths attributed to coronary heart disease or cerebrovascular 
accident the presence of! hypertension'was considered. There was no 
association of smoking habits with'the 138 deaths in which hypertension was 
the primary cause, with the 143 cerebrovascular accidents, nor with the 
89 coronary deaths in: which hypertension was also: mentioned. The only 
cardiovascular cause of mortality to show any association with, smoking 
habits is coronary disease unrelated to hypertension, and here the 
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differences in rates are not marked. The death rate for all smokers 
(4. 08' per 1,000) is 23 % higher than that for nonsmokers (3. 31) and 1 this 
excess appears to be limited to the cigarette smokers (4. 39). There is 
no clear gradient with the number of cigarettes smoked' but the highest 
mortality is found among the heaviest smokers. A rising gradient of 
mortality from nonsmokers to heavy cigarette smokers is clearly present 
at ages under 65, doubtful at ages 65 to 74 and absent at age 75 years and 

over. The death rates per 1,000 are as follows: 

Smokers with a diailv consumption of : 


Age 

35 to 44 

Nonsmokers 

0 . n 

1-14 

0. 41 

15-24 

0. 49 

25 + cigarettes 
1. 50 

45 to 54 

1.12 

1. 66 

3.40 

2. 73 

55 to 64 

4.90 

6. 81 

7. 03 

8. 81 

65 to 74 

10. 83 

16. 44 

13. 04 

17. 5 9 

75 to 84 

21. 20 

21. 22 

15.04 

17. 30 

85 + 

32. 35 

33. 06 

58. 54 

— 

all ages 

3. 31 

4. 36 

4. 28 

4. 97 


o 


A second survey of physicians was 1 made, comprising 7,000 British 
medical practitioners. The respective incidence of coronary heart disease 
was compared during three periods, namely, 1947 to 1950, 1957 to I960, 
and 1961 to 1965 (Meade et al. 1968). The incidence of the first attack of 
coronary heart disease altered little in the first two periods but increased in 
the third period. The increase: was particularly marked for the 45 to 54 year 
age group. Although data regarding the smoking habits of doctors were not 
solicited in the survey, the authors related their results to changes in 


smoking habits. 
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In the United States, a number of surveys have been conducted to 
determine the association of coronary heart disease. Russek (I960, 1961) 
noted a high incidence (70 %) of smoking among 100 physicians with 
coronary heart disease as compared with a control! group (35 %)'. In a 
survey of 12,0 00 men in 14 occupational groups, including physicians, Russek 
(1965) noted that the incidence of coronary heart disease showed a marked 
gradient which was unassoeiated with heredity or diet but strikingly related 
to the stressfulness of occupational activity. Smoking was not only found to be 
stress-related but also statistically correlated with the reported frequency 
of ischemic heart disease. A paradox was noted which casts doubt upon the 
alleged role of smoking in the genesis of coronary heart disease and adds 
further emphasis to the probable influence of emotional factors in its 
causation. Coronary disease was more prevalent among nonsmokers (6.54%) 
than among ex smokers (2.34%). 

Rogers (1965) noted that there was no improvement in mortality from 
heart attacks among physicians from 1954 to 1964 even though there had : 
been a sharp decline in cigarette smoking during this period. Snegireff 
and Lombard (1963)! recorded the smoking; habits of Massachusetts physicians 
and the death rate among, them but did not identify coronary deaths. The 
mortality rates of physicians in several countries were compared by 
King (1970) but their smoking habits were not noted. The association 
between smoking andi coronary heart disease has not been: investigated in 
countries other than Great Britain and the United States. 
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V-B. Smoking Habits of Twins 

The twin registry was established in Sweden to determine whether 
a constitutional! factor predisposes a person to excessive smoking and to diseases 
A comparison between the smoking, habits of 59 pairs of adult monozygotic 
twins and 59 pairs of adult dizygotic twins showed significantly greater 
concordance within the monozygotic pairs (Friberg et all . , 1959). These 
results indicate the importance of the genotype in regard! to smoking habits. 

The relation of heredity tb coronary heart disease in 193 twins was 
examined by Lundman (1966 )l The series was small, so that it was 
impossible to draw definitive conclusions regarding heredity and: the disease. 

In a larger series of 9,168 twin pairs, the studies of a population of! first-born 
twins revealed an increased incidence of angina of 1. 50 among male smokers 
in urbanized areas as compared with smokers in rural districts. No difference 
between areas was found! with respect to nonsmokers; therefore the combination 
of smoking and the urban factor seems to be associated with the symptom 
of angina. Smoking as such does not cause angina pectoris, since in 
smoking-discordant twin pairs there was no difference in morbidity 
(Cederlof et al. , 1966ai, 1966b^ 1966c). There was a higher concordance 
rate among monozygotic twin pairs with regard to angina pectoris than 
among dizygotic twin pairs, which'suggests; the existence of a genetic 
predisposition for the development of angina: pectoris (Cederlof et al. , 1967). 

In 32 pairs of identical male twins with discordant coronary heart disease, 
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the severity of coronary heart disease related to psychosocial factors but 
not to smoking, obesity or blood cholesterol levels (Liljefors, 1970; 

Liljefors and Rahe, 1970; Lundman et ah , 1971). The other results of 
twin-registry relate to the records of mortality (Friberg et all . , 1970; 
Cederlof et al . , 1970) and of respiratory symptoms (Cederlof et al . , 1967). 

An International Symposium (1971) was held in Puerto Rico to 
discuss plans for twin registries in several countries. In Denmark, analysis 
or 1,584 pairs of twins revealed! a slight and nonsignificant tendency toward 
coronary infarction to be associated with heavy smoking. Angina pectoris 
was significantly more frequent in cotwins with a higher significant 
consumption of tobacco than in those who consumed less tobacco or none 
at all (Hauge et al. , 1970). In 16,000 pairs collected in the United States, 
the statistics showed an association between smoking and' angina. Hbwever, 
it is questionable whether this excess morbidity is causal, since it was not 
possible to reproduce the association when studying monozygotic smoking 
discordant twin-pairs (Cederlof et al. . 196 9). The appearance of coronary 
heart disease in identical twins strongly suggest a greater influence linked 
through the monozygotic inheritance (Sidd et al. , 1966; Douglas and Arkun, 

1969 ). 
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V-C. International Comparisons of Mortality Statistics 

The World Health Organization (1963): has published the cardiovascular 
disease mortality for various countries. Several comparisons have been 
made between countries to determine the relationship of smoking to 
coronary heart disease. 

1. Geographic variation in cigarette consumption. Mulcahy et al . (1970) 
noted a significant positive association between cigarette consumption and 
coronary heart disease mortality in 21 countries,, including the United States, 
Great Britain, Sweden and Finland. In 15 of these countries, there was a 
significant association between total: cigarette consumption and excess 
female/male expectation'of life, which may be accounted for by the documented 
or assumed heavier smoking by rnalbs. The authors interpreted their results 
as consistent with, but not proof ofi, the hypothesis that cigarette smoking 

is a significant risk factor in coronary heart disease mortality. 

2. Importance of blood pressure. The other comparisons considered 
risk factors not related to smoking in patients; with coronary heart disease. 

In 600 middle-aged men similarly employed in> England and in the Eastern 
United 1 States, the prevalence cf chest pain and electrocardiographic 
evidence of cardiac ischemia are significantly more common among the 
American 1 men, particularly those over 50 years of age (Reid et al. , 1967). 

The higher blood pressure observed in Americans is readily explained by 
their greater body weight and skihfold thickness. Although there are 
differences in smoking habits, it is suggested that factors associated with 
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excessive adiposity of the Americans are the more likely explanations of 
their adverse experience in cardiac disease. 

Clerical workers drawn from 5 European countries were examined 
in a collaborative study (Rose et al. , 1968). The results of a standard 
questionnaire sent to 4,522 subjects and of electrocardiograms in some 
cases indicate a high prevalence of coronary heart disease in all countries. 

Cigarette smoking was not associated with prevalence of this disease. An. 
elevated blood pressure was the most consistent risk factor. Higgins et al. 

(19*72) compared miners in the United! States with those in Great Britain' 
and concluded that blood pressure, rather than weight and smoking, has the 
most striking association with prevalence of! coronary heart disease. The 
international comparisons of Reid et al . (1966) and of Stocks (1969) did not 
include a comparison of blood pres sure, cigarette smoking and mortality 
from coronary heart disease. 

3- Importance of blood cholesterol level. The: epidemiology of coronary 
heart disease in 7 countries has been reported by Keys et al . (1970) and have publish 
supplements to the Acta Medica Scandinavica and to Circulation. The most 
consistent theme of the reports' is that inhabitants of the geographic areas 
characterized by serum cholbsterol values of approximately 200 mg % have 
a relative immunity to coronary atherosclerosis and I its complications. 

Cigarette smoking clearly appeared to be a significant risk factor in 
American railroad employees but this was; less certain in the other 
countries (Paul, 1970). 
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PART FOUR 

RISK FACTORS FOR CORONARY HEART DISEASE 

VI. Fixed: Risk Factors 

VII. Preventable Risk Factors 

VIII. Preventable Risk Factors Probably Influenced by Cigarette Smoking 

In recent years, the statistics of mortality and morbidity have been 
cited: as supporting the hypothesis that cigarette smoking causes coronary 
heart disease. The major objection to the use of statistics is that the 
pathogenesis of coronary heart disease is of a complex nature. There are 
several risk factors, including cigarette smoking, which are known to 
predispose individuals to develop coronary heart disease. However, the 
importance of risk factors relative to cigarette smoking has not been 
determined. 

For the purpose of this review, the risk factors are divided into 
two groups comprising preventable and nonpreventable or fixed risk factors. 
The former group has been further divided into those that are probably 
influenced: by cigarette, smoking and those that are not. Since most of the 
literature cited 1 in these sections pertains to the epidemiology of coronary 
heart disease, the geographical location of each investigation is specified. 
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B fixed risx factors 


A. Age and the Prevalence d 


Coronary, Heart Disease-----*- 122 
B. Sex as a Ris* Factor--------- 126 

C- Genetic Factors - --- 129 

D. Psychogenic Factors-134 


The prevalence of coronary-heart disease is determined by age, sex, 
o and genetic and j psychogenic factors. The last two of these are interrelated 

in that the behavioral pattern of a coronary patient is actually an inherited 
trait, but it may also be influenced by socioeconomic conditions, discussed in 
Section VII. The list of genetic factors includes the ethnic group* familial 
predisposition, and constitutional features. An individual who inherits 
the predisposition to coronary heart disease is more likely to acquire the 
smoking habit. The predisposition to develop hypertension and hyper¬ 
cholesterolemia can also: be inherited but these are: diiscussed in'Section VII, 
since both factors can be either controlled or prevented. 

The articles relating to fixed risk factors are in the following 

additional bibliographic lists: 

List Xo. 13. Risk factors in coronary heart disease. 

) List No. 14. Risk factors in coronary heart disease in the young adult. 

List No. 15. Stress and psychogenic factors in coronary heart disease* 
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VI-A. Age and the Prevalence of Coronary Heart Disease 

Coronary heart disease appears more frequently in the elderly 
(Thould, 1965). It was stated in Section IV that the association between 
cigarette smoking and coronary deaths iis more conspicuous in the younger 
age group (see also bibliographic List No. 14). This is supported further 
by the examination of patients under 40 years of age who develop coronary 
heart disease* Of the 18 investigations listed in Table VI-A, 8 show an 
incidence of smoking exceeding 1 90%. There are 10 reports in'which the 
patients are either nonsmokers or smokers who are less numerous among 
the controls. 

The High incidence ofi smoking among the young patients developing 
coronary heart disease does not necessarily mean that cigarette smoking 
is the cause. The following risk factors have been'identified as equally 
important in the pathogenesis of the heart disease: family History (White, 

1935; Roth and Pepe, 1957):; lack of exercise (White,. 1957); increased 
blood cholesterol (Gertler et_al_. , 1951'; Hatch et al . , 1966; Walker and 

Gregoratos, 1967;: Bahl et al. , 197,0); imparied 1 glucose tolerance (Hatch 
et al . , 1966); mesomorphic body build (Gertler et al. , 1951; Rothand Pepe, 1957) 
Nanda, 1967); obesity (Walker and Gregoratos,, 1967); and nervousness 
(Roth ct al. , 1967): 

There is no survey which indicates that cigarette smoking is the only 
important risk factor. 

(Tablb VI-A appears on the next page. ) 
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Table VI-A. Controlled retrospective studies 
of young male adults with coronary heart disease 


Country 

Investigator 


Corona'ry H'.eart Disease 
No. % Smokers 


Control 
% Smokers 


United States 


White (.1935) 

28 

1 00 


Gertler et al. , (1951): 

1 00 

81 

76 

Rbth and Peps (1957) 

20 

90 

Hatch et a!. (,1966) 

24 

96 

70 

Roth et al. (1967,) 

53 

87 


Walker and Gregoratos (.11967 ) 

1 00 

87 


Sidd et al.( 1970) 

1 

0 


Nizet and Robertson'(1971)' 

1 

0 


Czechoslovakia 

Jakuszewska (1969) 

22 

45 


France 

Bolens and Ferrero (1967) 

1 

100 


Germany 

Dorken (1967, 1968) 

205 

99 

82 

Gsell (1966) 

2 

100 


Hunqarv 

Lukl and 1 Weinberg (1963) 

31 

86 


India 

Wukerjee (1 968) 

15 

33 

6 3 

Bahl et al, (1970) 

29 

52 

68 

Mexico' 

IVblciro and! Medina Briceno' (1 9oS ; ) 

84 

74 


Estandia Cano et al., (1971). 

84 

94 


Pol a nd ; 

CiswicUa - Szna icic rman et al. (I 97,1) 

60 

97 

75 
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VI- B. Sex as a Risk Factor 

The importance of coronary heart disease as a cause of death in 
women has been overshadowed by the magnititude of this disease in men. 

The male to female ratios of coronary deaths range from 2 to 6. In recent 
years, the total number of females dying from coronary heart disease has 
been slowly increasing. One cause is the earlier onset of the menarche and 
of the menopause compared with several decades ago (Mills, 1937). The 
female gonadal hormone is believed to retard coronary heart disease, and, 
when estrogeu production subsides following the menopause, there is a sharp 
increase in mortality (Furman, 1968; Klink, 1970; Paulussen, 1970). 

Another explanation proposed for the increasing incidence of coronary 
heart disease is the rising consumption of cigarettes among women (Hartroft, 
1956). An examination of women who develop coronary heart disease 
indicates that there is a wide range of incidence of smoking, from 20 to 90% 
(TableVI-B). In the same surveys, the following risk factors have been 
identified as prevalent in female patients: hypertension (James et al. , 1955; 
Mulcahy et : al . , 1967a, 1967b; Dorken, 1967), hypercholesterolemia 
(Oliver, 1971), diabetes (James et al . , 1955) and overt behavior pattern 
(Rosenman and Friedman, 1961). It has not been possible to assess the 
importance of these risk factors relative to cigarette smoking in females 
who suffer from coronary heart disease. 

1005050340 
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VI-C. Genetic Factors 

The importance of genetic factors in the causation of coronary heart 
disease has become apparent by the analysis of males of 65 years of age or 
older who do not suffer from the disease (Brown and Ritzman, 1967). 

The smoking habits of 133 such individuals compared with' those of 100 
control patients with heart disease were as follows: 


Males without heart disease 
40% nonsmokers 
49% smokers, inhalers 
11 % smokers, onoinhalers 
9,550 average pack-years 


Controls with heart disease 
31 % nonsmokers 
61% smokers, inhalers 
8% smokers, noninhalers 
11,201 average pack-years 


O 


It was further noted by Brown and Ritzman that the difference in 
pack-years between the two groups was not statistically significant. The 

■V . \,i_' - 1 v t ..CA—“‘J / £ t 

Y following factors were found to be associated with this absence: moderate 

eating habits, regular physical exercise, lack of concern with social status, 
normal serum total cholesterol levels, and: no family history of heart 
disease. The last three factors can properly be identified as genetic and 

are discussed in this section. 1005050343 • 

Before the individual genetic factors are discussed, it is pertinent 
to mention other types of investigations relating to the problem. A review 
of factors relevant to a low prevalence of coronary heart disease in 
population groups throughout the world failed to identify a consistent pattern 
of racial or other risk factors (Bruhn and Wolf, 1970). However, twin 
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registries established inSweden and other countries have proven the 
importance ofi genotypes in the prevalence of coronary heart disease 
(see Section V-B):. A similar conclusion holds for the hypertension and 
arteriosclerosis in monozygotic twins (Eiebegott, 1965). 

1. Ethnic groups . Several reports cited elsewhere in this review 
indicate the predominance of coronary heart disease in white males compared 
with black men* The prospective survey conducted by Cassel et al l (1971) 

in Georgia revealed that, of 143 new cases of coronary heart disease 
occurring in a seven-year period, the adjusted incidence rate/l,000 was 83 
for white and 24 for black males. The females did not show a significant 
difference, the rate/1,000 being 38 for whites and 34 for blacks. 

The South African Bantu and the people of India are less prone to 
develop coronary heart disease (see review by Walker, 1969)* 

2. Family history . The hypothesis that coronary heart disease is at 
least in part a hereditary disorder is based on prevalence studies (Russek, 

1959; Meigs, 1966 )l It has been noted that, by interviewing students, 

/ the greates*\proportion of affected persons was always found among the 
offspring of 2 affected parents and the smallest among the offspring of 2 
unaffected parents (Thomas, 1959)* The importance of an inherited 
predisposition was arrived at by interviewing 75 survivors of myocardial 
infarction (Rose, 1964), by correlating absenteeism with reported causes of 
parental death in a group of 98 men, and in a comparison of death rates of 
individuals with longevity of their parents and grandparents (Hammondi et al . , 1971)- 
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In the last-mentioned study, the death rates from coronary heart disease, 
hypertensive heart disease and stroke were found to be considerably higher 
among short-lived parents than among subjects with long-lived parents. 

This was found to be the case for coronary heart disease among men without 
a history of high blood pressure or diabetes, who were not seriously 
overweight, who took some exercise and who did not smoke cigarettes 
regularly. 

A comparison of siblings in Boston and Ireland indicated that 
physical activity, way of life and meal patterns may be associated with 
the difference in death rates for cases of coronary heart disease in the 
United States and Ireland (Trulson et al . , 1964). The familial history 

of the subjects was not examined. However, the smoking habits were noted 
to be similar, i. e., 36 % of Boston samples and 28 % of men in Ireland smoked 
more than one package of cigarettes daily. The higher death rate in the 
United! States cannot be attributed to smoking. 

3. Constitutional factors . The coronary-prone individual is 
characterized by amphometric features and biochemical changes in the 
blood. Among the latter, the serum cholesterol level has the highest 
correlation with coronary heart disease (Gertler et al . , 1959). Details 
of this risk factor are discussed in Section' VIII-C. The genetic hypothesis 
as it relates to coronary heart disease has been reviewed by Thomas (1968). 

The relationship of cigarette smoking to constitution has been 
examined by Damon (1961). Among 167 adult male factory workers of 
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Neapolitan parentage but of American birth or upbringing, the lean men 
smoked significantly more than the fat ones. Smoking was not associated with 
morphological masculinity. In a study of American-born college students 

t 

t 

X by Baer (1966), heavy smokers were significantly raller than light smokers, 
former smokers and nonsmokers. The relevance of these observations to 
coronary heart disease need to be investigated. 
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VI-II>. Psychogenic Factors 

The individual who is prone to develop coronary heart disease has 
a personality different from those of others. Several review articles have 
appeared describing the psychologic makeup of patients who have coronary 
heart disease (see List No* 15). A distinct behavior pattern accompanied 
by biochemical derangements has been identified in coronary patients by 
Friedbian and Rosenman (1959, 1971), Friedman et al . (I960, 1970) and 
Rosenraan (1971). 

It has been suggested that the high incidence of coronary heart 
disease among smokers can be attributed to one common cause. The 
personality of the smoker has been examined and found to be different from 
that of the nonsmokers (McArthur et al . , 1958; Lilxenfeld, 1959; Eysenck 
et al . , I960; Matarazzo and Saslow, I960; Salber and MacMahon, 1961; 
Dimond^ 1964; Thomas et al , , 1970). Russek (1964) has used the smoking 
pattern in the individual to> provide an index by which emotional tensions 
maybe relatively assessed. The smoking behavior of offsprings of 
patients with heart disease has been analyzed (Rappaport et al . , 1968)i 
If follow-up studies of offsprings are extended to determine the appearance 
of heart disease, then the genotype similarities between smokers and 
nonsmokers will become apparent. 

The occurence of psychogenic factors in coronary patients is 
accompanied by other risk factors, particularly hypercholesterolemia 
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(Teculescu et al. , 1972;Segers and Mertens, 1972). An estimation of 
multivariate logistic risk function' including personality and smoking habits 
has been attempted by Halperln et al. (1971). 
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O 


o 


The preventable risk factors are discussed in this section separately 
from those listed in Section VIII. The two groups can be differentiated by- 
cigar etite smoking, since the risk factors included in Section VIUi can be 
influenced by cigarette smoking whereas those listed in this section are not. 

Physical activity, obesity, diabetes mellitus, diet and socioeconomic 
factors are the risk factors which are described in this section. Each one 
contributes to. the pathogenesis of coronary heart disease. The interplay 
of an individual factor with cigarette smoking is the primary concern of the 
discussion that 1 follbws. The general articles relating to these risk factors 
are contained in. the following bibliographic lists: 

List No. 16* Prevention of coronary risk factor. 

List No- 17. Exercise in coronary heart disease.. 

List No. 18. Diet in the causation and prevention of coronary heart 
disease. 
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VII-A. Physical Activity and Exercise 

Physical activity and exercise relate to coronary heart disease in 

the former 

a number of ways. The lack of / is a predisposing factor, whereas 
exercise is a preventive one. In a patient suffering from angina pectoris, 
exercise initiates an attack and causes an ischemic pattern in the electro¬ 
cardiogram. In a patient who has developed acute myocardial infarction, 
exercise properly regulated can influence the prognosis. In a patient 
developing coronary atherosclerosis, the electrocardiogram recorded 
during exercise can be helpful in the diagnosis of early insufficiency 
(see Additional Bibliographic List No. 17). 

Cigarette smoking and exercise have been investigated jointly in 
regard to their influence on the prevalence of coronary heart disease. 

Frank et al. . (1966) reviewed 301 patients with myocardial infarction who 
were enrolled in the Health Insurance Plan of New York. Smoking did.not 
influence the early mortality rate (death during the first four weeks), 
whereas physical inactivity was associated with a high mortality rate. 
Morris et al . . (1973) succeeded in training office workers for vigorous 
exercise and noted that in them the risk of developing coronary disease 
was about one-third that in comparable men who did not exercise. 

The smoking habits of men engaging in such activity were similar to those 
of the other men in the study. That physical working capacity is more 
important than cigarette smoking as a risk factor has been shown by 
Wilhelm sen et al . . (1969). 
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In elderly subjects who had vascular disease as well as in those 
who did not, an abnormal response to an exercise test was not associated 
with cigarette smoking (Riley et al* , 1970). A similar lack of association 
was reported among businessmen undergoing, a multistage exercise test 
(Goldbarg et all , 1970). However, in severe exercise, field testing of 

airmen for 12 minutes showed that endurance performance was inversely 
related 1 to the number of cigarettes smoked daily (Cooper et al* , 1968). 

There is also a reduction in endurance among long distance runners 
(Py<yr& r lA , et al . , 1967; Haas et ah , 1970) and among swimmers who are 
smokers (Pleas.ents et ah , 1966). The electrocardiogram during 
strenuous exercise has been recorded by Berkson et al* (1966), Merriman 
(1967) and Recine and Chiavaro (1969)* They observed that electrocardiographic 
changes appeared more frequently among smokers than among, nonsmokers. 

Most of these individuals were healthy. The severity of exercise referred 
to above does not apply to patients with heart disease* 
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VII-B. Obesity 

Obesity is a major health hazard because hypertension, nephritis, 
diabetes, cerebrovascular disease and coronary heart disease occur more 
frequently in the obese (Stamler, 1959; Whyte, 1965; Staml'er et al . , I960). 
Obesity is not an important associated risk factor in patients dying of 
coronary heart disease (Keys et al. , 1972). Multivariate analysis of the 
data from 11,000 men in the United States and Europe showed that no 
measure of obesity made a significant contribution to future coronary 
heart disease when the factors of age, blood pressure, serum cholesterol 
and 1 smoking were comparable. In a review of various prospective studies, 
Heyden et al . (1971) concluded that overweight is a definite risk factor 
for the development of cerebrovascular disease but not in the etiology 
of myocardial infarction. 

In the prospective study conducted in Evans County, Georgia, the 
risk of nonsmokers developing coronary heart disease does not increase 
from> the leanest to the moderately overweight and the most obese group. 
Among white smokers there is an increase in risk with overweight (Heyden 
et al. , 1971). However, these results are not easy to interpret because 
there is a difference in bodiy weight of smokers and nonsmokers, 
regardless of the status of the heart. Nonsmokers are heavier than 
smokers and the difference increases with age (Khosla and Eowe, 1971). 
Since smoking and obesity are inversely related, studies of the 
interrelationship of these two risk factors are needed. 
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VII-C. Diabetes Mellitus and Sucrose Intake 

It has been recognized for more than 35 years that diabetes mellitus 
predisposes the diabetic to the various manifestations of' atherosclerosis, 
particularly coronary heart disease (Osborn and Goldstein, 1968; 

Hutchinson, 1970; Moller, 1 97,0 )l In some of the prospective studies 
discussed in Section VII-E, diabetes mellitus is an important risk factor in 
coronary heart disease. 

The combination of diabetes and cigarette smoking is suspected of 
increasing the hazard of the development of atherosclerosis. This has been' 
seen: in patients with arteriosclerosis obliterans (Weinroth and Herzstein, 

1946; Krosnik, 1967; Kapperti, 1971). However, regarding coronary heart 
disease among diabetics, the additional contribution of cigarette smoking to 
the severity of the disease has not been demonstrated by control studies. 

In a survey of 27,000 college alumni, cigarette smoking did not increase the 
risk of adult onset of diabetes and did increase the risk of coronary disease, 
but there was no information on the combination' of the two diseases 
(Paffenbarger ct ah , 1972). 

Some patients with myocardial infarction are known to have a decrease 
in glucose tolerance although they are not suffering from diabetes mellitus 
(Gohen et al l , 1965; Epstein, 1967, 1969; Yudkin, 1967). The plasma-insulin 
level of patients; with coronary heart disease is elevated, so that a deficiency 
of this hormone is not responsible for the decrease in glucose tolerance 
(Wahlbcrg, 1962; NiUkila et al . , 1965; Peters and Hales, 1965; Welborn et al . . 1966) 
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In prospective studies, patients who develcpedcoronary heart disease 
were found' to have consumed more sugar than the control group (Paul et al. , 
1968; Burns-Cox et ah , 1969). It is pertinent to note that in some patients 
with coronary heart disease there is a strong association between the 
consumption of sugar and the smoking of cigarettes (Medical Research 
Council, 1970; Bennett et al . , 1970; Elwood et al . , 1970). It has been 
suggested that both risk factors cause myocardial infarction. There is also 
an inverse relationship between sugar intake and adequate exercise 
(Richardson, 1972). Cigarette smoking is also known to influence body 
weight (see Section VII-B). The interplay of several 1 risk factors should ~ 
be considered when the role of sucrose in the etiology of coronary heart 
disease is examined in future investigations. The evidence presently 
available on the theory that sucrose in the diet is a major factor in the 
development of coronary heart disease has been reviewed 1 by Keys (1971) 
and 1 Walke r (1971) • 
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VII-D. Diet and Coronary Heart Disease 

Experiments on animals have shown that atherosclerosis, including 
fatal myocardial 1 infarction, has been produced' by dietary manipulation. The 
basic common' feature in these experiments is the maintenance of a sustained 
elevation of the concentration of cholesterol in the blood. Epidemiological 
evidence indicates that in' man the serum cholesterol level is a major 
factor in the development of coronary heart disease and that the amount and 
kind of fat in the serum has a major influence on the blood cholesterol 
level (see reviews by Keys (1962) and Stamler et al. . (1963, 1972)). This 
knowledge has been applied in programs for the prevention of coronary 
heart disease, and! the articles relating to dietary control are contained in 
Additional Bibliographic List No. 18. The controlled clinical studies by 
Leren (1966) and Dayton et al. (1969) are noteworthy for providing the 
unequivocal evidence that a diet low in unsaturated fat reduces the plasma 
cholesterol level and prevents complications of atherosclerosis in general 
and of myocardial infarction in particular. 10050503*71 

In the consideration of smoking and coronary heart disease the diet 
should also be examined. Smokers differ from nonsmokers in taste 
perception and food preferences. It was reported that the latter preferred 
bland food and consumed less fat and meat, fewer eggs and! more cakes, 
sweets and 1 chocolate than the former (Krut et al . , 1961; Perrin et al . , 1961). 
Among patients with myocardial infarction, liberal coffee drinking, sugar 
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intake and smoking were often correlated! (Kasanen and Forsstrdm, 1966). 
The interplay of these dietary factors should be considered! before concluding 
that the high incidence of smoking is the most important risk factor in - 
patients with coronary heart disease. 
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The last group of preventable risk factors are identified under the 
caption socioeconomic . This includes occupation, education, income level, 
urbanization, and consumption of alcohol, coffee and other beverages 
(see reviews by Terris, 1964; Anderson, 1967; Marks, 1967; Hall, 1968; 
Shekelle, 1968; Cheraskin et all , 1971; Richardson, 1971). Regarding 
the consumption of alcohol and coffee, Brummer (1969) could not find 
a significant correlation with coronary mortality in 20 countries. However, 
in isolated studies there is a correlation between the two. The studies relating 
to consumption of coffee and alcohol, as well as to other socioeconomic 
factors, are summarized in Table VII-E. It is not possible to make 
generalizations, because the conclusions apply only to the particular country 
involved and need to be confirmed elsewhere- The table has been formulated 
also to emphasize the interaction of cigarette smoking with socioeconomic and 
other risk factors in the causation of coronary heart disease. The information 
contained in the table has been derived from R = retrospective studies, P = 

prospective studies, and S = single surveys. 1005050374 

The influence of cigarette smoking on prevalence of coronary heart 
disease in various occupational groups has been derived from surveys 
listed in Table VII-E. Haag and Hanmer (1957) reported a four-year survey of 
the mortality among employees of a tobacco company. There was a higher 
than average percentage of smokers associated with greater longevity and 
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lower death rates from cardiovascular diseases and cancer. Their 
statistical techniques have been criticized by Case (1958). Most of the 
objections can be readily overcome by repeating the survey 15 years after 
it was first completed. 

(Table VII-E appears on the following pages.) 
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•TABLE VII-E* 



Role of Socioeconomic and other risk factors in 
patients with coronary heart disease 


o 



Part A. United States 


State 

Investigators and Design 

Role of Cigarette 

Smoking 

Role of Other 

Risk Factors 

California 




P = 2, 252 employees 

Chapman et alL. t; 1957 


VII -A. 
VIII-B. 

Physical activity 
Hypertension 

S = 669 students and family 

Andrus et al.„ 1963 


VIIl-B. 

Blood pressure 

Connecticut 




P = 164 industrial workers 

Meigs and Albrink 1966 


VI 1 -A, 

Genetic 

Delaware 




P = 209 cases of myocardial 
infarction 

Pell and D’Alonzo 1958 

Pell and D'Alonzo 1970 


Vli-B. 
Villi-B. 

Obesity 

Hypertension 

Georgia 




P = 632 white residtents 

Kaplan ct al., 1971 


VII-E. 

Occupational 

mobility 

Hawaii 



i 

P = 42 cases of myocardial 
infarction 

Bassett et al. , 1969 

Bassett et al. , 1969 

Chunp et al. , 1969 

Bassett et al. , 1969 

Bassett and Schroffner 1970' 

Smoking prevalent 

VI- A. 

VII- D. 
VII-E. 

Race 

Diet 

Alcohol 

P = 8 , 006 men 

Kagan ct aU, 1971 

Smoking associated with coronary 
heart disease 

VII- A. 

VIII - B. 
VIII-C* 

Obesity 

Hypertension 

Hypercholosteroierr.- 

Illinois 




P = 784 workers 

Stamlcr et al. „ I960 

Stamler 1 959 

Stamlcr et al, , 1961 


VII- B. 

vii- c. 

VIII- B, 

Obesity 

Diabetes 

Hypertension 

Indiana 

S — examination of death certifi¬ 
cate 

Morris 1967 


VII-A. 
VII- E. 

Physical activity 
Socioeconomic 

Maryland 




P = 629 male telephone workers 
Holland et al.,, 1967 

Smoking not associated with 
coronary disease 

VII- B. 
VII- E. 

Blood pressure 
Ventilatory 

P = residents of community with 
ha rd wat er. 

Constock 1971 

Smoking associated with coronary 
heart disease 

VII- E. 

Socioeconomic 

_. .. _. ! 
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Massachusetts 



Page 163 

S = 40, 000 alumni 

Faffenbdrger et al. , 196£ 

Smoking associated with coronary 
heart disease 

VII- B. 

VIII- B. 

Obesity 

Blood pressure 

R = 600 residents of rural area 
Pemberton and Macleod. 1956 

Smoking associated with coughing 

VII-E. 

Socioeconomic 

New York 




P = 1 ! , 171 male executives and 
non executives 

Lee and Schneider 1958 


VILE. 

Socioeconomic 

R = 100 young adults with coronary 
heart disease 

Russek and Z oh man 195 8 


VI- c. 

VII- D. 
VII-E. 

Familial 

Diet 

Socioeconomic 

P = 8 , 152 males and females 

Doyle et al., 1968 

Smoking associated with coronary 
heart disease 



R = 200 cases of myocardial 
infarction and 400 controls 
Hyams and Loop 1969 

Smoking associated with coronary 
heart disease 

VI-A. 
VIII-B. 

Familial 

Hypertension 

P = 260, 4 30 employees 

Hinkle 1966 

Hinkle et a!.. 1968 

Hinkle 1 97.2 


VII-E. 

Socioeconomic 

P = 110, 000 men and wornen 
Shapiro et al., 1970 

Smoking influences prognosis of 
coronary heart disease 

VII-E. 

Socioeconomic 

North Carolina 

S = examination of death certifi¬ 
cates 

Tyroler and Cassel 1 96y 


VII-E. 

So ci o e c onomi c 

! 

North Dakota 




R = 228 urban and rural residents 
Symc ct al., 1 964 

Syme et al. , 1965 

Smoking associated with coronary 
heart disease 

VII-E. 

Socioeconomic 

Ohio 




P = 3, 954 attorneys 

Friedman and Htellerstein 

1963 


VII-E. 

Socioeconomic 

Pennsylvania 




P = 1 , 549 in a German Community 
Bruhn et 1 al,, 1963 


VII-E. 

Socioeconomic 

West Virginia 

P = 1, 1 57 miiners 

Higgins et al., 1969 

Smoking associated with coronary 
heart disease 

VIII-A. 
VIII- E* 

Hypertension 

Ventilatory 
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Role of Socioeconomic and other risk factors in 
patients with coronary heart disease 


Part B. Foreign Countries 


o 



Countrv 

Investigators and 1 Design 

Role of Cigarette 

Smoking 

Role of Other 
% Risk Factors 

Argentina 

R = 41 patients with second 
infarction 

De Soldati et ali., 1971 

Smoking prevalent 

VII-C. 

Diabetes 

Australia 




P = 3»410 adults in a rural 
community 

W el born et al. , 1969 

Smoking not: related to 
coronary Heart: disease 

VII-C. 
VII-C. 

Glucose 

Hypercholesterolemia 

P = Mass examination in' 
community 

Cullen 1972 

Smoking not compared 

VII-C. 
VII -3. 
VII-C. 

Glucose tolerance 

Hypertension 

Hypercholesterolemia 

Austria 




R = 729 myocardial infarction 
Keimer and Tiso 1971 


VII-B. 
VII-B. 
VII-C. 

Obesity 

Hypertension 

Hyper choles ter olemi: 

Belgium' 




S = 990 clerks 40 to 59 years 

old 

Goossens and: Messin 1966 

Smoking not related to 
coronary heart disease 

VIII-B. 
VIII-C. 

Hypertension 

Hypercnolesterolemi 

R = 181 myocardial infarction 

Deleixhe and Regins ter-Haneuje 

If 70 

Smoking not related to 
coronary heart disease 



S «= 1,703 residents 

Meheus et al. j 972 

Smoking associated with 
coronary heart disease 

VTII-A. 

Elect rocardiogra phi; 
signs 

Canada 




P = 27, 865 individuals 

Best et al. , 1 96 L 
-•Best and V.'alker, 1964 

Best et al, 1967 

MacEachcn 1966, 19.66* 1966 

Smoking associated with mor¬ 
tality from cardiac heart disease 



S = 1 # 000 males 20 to 70 years 
old 

Goulet et al., 1963 

Goulet et al. , 1 963 

Smoking not associated with 
coronary heart disease 

VI- C* 

VII- B. 
vm-Bi 

VIII- c. 

Heredity 

Obes ity 

Hypertension 

Hyper choles to rolcrr.: 

Czechoslovakia 




P =70 1 patients angina pectoris 
fctejfa 1967 

Smoking does not influence 
prognosis 



P = various occupations 

Hloucaland Du^ek 1968 

Smoking associated with coronary 
heart disease 

vn-A. 
VIII- c. 

Farmers 

Hyper cholcs tor olemi 



i 
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Czechoslovakia (|Cbnt.-) 

S = 1,213 patients inhospital 
Horak et_aU, 1963 

P = Questionnaire 
Santrucck 1970' 

S = 11. 000 autopsies 

Fingerland etali, , 1971 


Smoking prevalent in coronary 
heart disease 

Smoking not associated with 
deaths in coronary heart disease 

Smoking prevalent in coronary 
heart disease 


R = 683 cases of myocardial 
infarction 
lkkala I960 

P = 371 lumberjacks 
Karvonen et al. 1961 


Smoking no influence on prog¬ 
nosis 

Smoking not related to coronary VII-E. Occupation 

heart disease 


P- 481 persons older than 65 
years old 
Ruikka' 1966 

Pc 1 # 677 persons in rural areas 
Karvonen 1962* 1967 
Karvonen et al , 1970 
Karvonen 1 9711 
Karvonen 1972 
Puns a r et al. , 1'969 
Punsar et al. t 11970 

S = 1, 314 executives 

Teraslinna et al ., 1971 
Romo 1 972 


Smoking not associated! with coronary 
heart disease 

Smoking prevalent 


Smoking related to coronary 
heart disease 


VIII-E. Occupation 


VTII-B. Hypertension 


S - 54,460 factory workers 
Anonymous 1963 

R = 100 cases of myocardial in¬ 
farction 
Anjuere, 1968 

P = 1. 867 residents 

Hiimbert et ai ., 1971 

R = 70 cases of myocardial 
infarction 

J, Warter et al . 1972 


Smoking prevalent in corona ry 
heart disease 

Smoking prevalent in patients 


Smoking prevalent in patients with 
cardiac heart disease 


Smoking rare 


VII-A. Unusual effort creel 
tate infarction 


R = 170 1 patients with cardiac 

heart disease 
Keiscr 1954 


Smoking prevalent in patients 
compared to controls 


- 550 cases of myocardial 
infarction 

Schimmlcr and Neff 1966 
Schimlcr etali , 1963 

Smoking prevalent 

VII-B. Obesity 

Vllt-C. Hy.pcrcholest 

s 560 autopsy cases of myo- 
cardlal infarction 

Smoking prevalent in patients 

VII- C. Diabetes 

VIII- B. Hypertension 

Crecclius 196o 
= 30 patients with' myocardial 

Smoking associated with young 

VI-C. Psychogenic 

infa rct’on' 

patients 



Storch' a l., 1°7,1 
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Great Britain 



S = 1,000 men 60 to 70 years old 

Brown et al. , 1957 

Smoking;not related to coronary 
heart disease 


S = 1,737 men 5 0 to 60 years old 
Edwards et aU t 1959 

Smoking not related to coronary 
heart disease 


S - 3* 341 male factory workers 
Lowe 1960 

Smoking related to injury and 
absenteeism 


P = 667 middle aged businessmen 
Morris et al. , 1966 

Smoking related to coronary 
heart disease 

VHI-B. Hypertension 

VIII-C* Hypercholesterolemi:: 

S = 221 pensioners 68 to 85 years 

old 

Acheson 1961 

Smoking not related to coronary 
heart disease 

VIII-A. Electrocardiogram 

R = 536 deaths of myocardial 
infarction 

Brown 1962 

Smoking related to deaths 

VI i-C. Familial 

VK*-B. Obesity 

VII-E. Occupation 

S = 200 males below 60 years old 
Mulcahy et al. 1963 

Mulcahy and Hickey 1965 
Mulcahy and Hickey 1966 
Mulcahy and Hickey 1966 

Smoking related to coronary 
heart disease 


P = Random males 55 to 64 years 

old 

Armstrong and Wilson 1964 

Smoking not related'to incidence 
of coronary heart disease 

VI-C. Constitutional 

S - 676 postal! workers 4C!to 50 
years old 

Reid et al.. 1966 

Smoking not related to incidence 
of coronary heart disease 

VIII-B. Hypertension 

P = 110 patients with myocardial 
infarction 

Spelman and Ley 1966 


VI-C* Personality does not 
affect prognosis 

P = 54, 460 men in industry 

Brett and Benjamin. 1.96S 

Smoking related to mortality 
from coronary heart disease 


R = 400 male patient below 60 
years old 

Multahy et al., 1969 

Smoking prevalent among patients 
with coronary heart disease 

VII-C. Diabetes 

VII-B. Hypertension 

VHI^C. Hypercholesterolemia 

R = 91 male patients under 65 
years old 

Cotton et al. 1972 

Smoking prevalent 

VIII-B. Hypertension 


: 1,300 men in. 1 rural areas 
Aravanis et al . 1967, 
Aravanis et al. 1970 


High incidence of smoking but 
low prevalence of ECO abnor¬ 
malities 


VII-B. SmoKers thinner tnar. 
nonsmokers. 


. 100 cases with coronary 
heart disease 
g ansal, 1970 

: 1,20C cases of coronary 
heart disease 
Vyli/lingam 


Smoking prevalent compared to 
control s 


Smoking not related to coronary 
heart disease 


VI- C* Familial history 

VII- A_. Exercise 

VII- E. Occupation 

VIII- C. Hypercholesterolemi 

VIII-A. Hypertension 
VIII-B. Hypcrcholcs tc rolerr.: 
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India (Cont. ) 




f> 

R = 553 patients with coronary 
heart disease compared to 

1 p 056 controls 

Mathur 196 0 

Smoking not associated with 
coronary heart disease 


VII- E. Socioeconmic class 

VIII- A. Hypertension 

VIII-B. Hypercholcsterolemi. 


R = 2» 162 cases 

Jhatakia 1966 

- 


VII-E. Socioeconomic factor: 


S = mortality statistics in 
various areas 

Malhotra 1967 

Smoking not related: to 
coronary heart disease 


VII-E. Socioeconomic 


S = hospital admissions 

Jhatakia et al., 1967' 

Smoking not associated*with 
coronary, heart: disea se 




R = 450 cases of myocardial in¬ 
farction 

Lai and Carol! 1967 

Lai and Caroli 1968 

Lai and Caroli 1963 

Smoking not associated with 
coronary Heart disease 


VII- G. Diabetes 

VIII- B. Hypertension 


R = 75 cases of coronary heart 
disease 

Chatttopadhaya et al. 1968 

Smoking associated with 
coronary heart disease 


VI- C. Constitutional 

VI*-D. Behavioral 

VII- E. Socioeconomic 

VIII- B. Hypertension 


P = 2, 030 resident 

Sarvotham 1968 

Smoking not associated with 
heart disease 

coronary 

VII-E. Socioeconomic 

o 

R = 150 cases of myocardial 
infarction 

Fandley H970 

Smoking not important risk factor 

VII- C. Diabetes 

VIII- B. Hypertension 

VIII-C* Hypercholcsterolemi 


R = 240 cases of coronary heart 
disease 

Singh and; Singh' 1971 

Smoking not associated with 
heart disease 

coronary 

VII- C. Diabetes 

VIII- B. Hypertension 


Iceland 





S = Death certificate analysis 
Sigurjonsson 1969 

Sigurjonsson 1969 



V1I-D; Diet: 


Israel 





P = 8 , 500 members in com¬ 
munal settlement: 

Bruner and Manelis 1960 



VII-A. Physical activity 


P = 331 elderly residents 

Librach,1967 

Smoking not associated with 
coronary heart disease 


VIII-B. Hypertension 


P = 10* 059 subjects 

Medalie et al.. 1968 

Smoking associated! with 
coronary heart disease 


VI- D. Anxiety 

VII- C. Diabetes 

VII- D. Diet 

VIII- B. Hypertension 

VIII- G. Hypercholes te rolemfi 

u 

Italy 

R = 100 patientis with myocardial 
infarction: 

Palma 1963 



VII-E. Socioeconomic 


R = 255 cases of myocardial in¬ 
farction 

Della Saida et nlL, 1966. 

Smoking not associated with 
nary heart disease 

coro- 

VI-C. Constitutional 



* 
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Italy (Cont» ) 

P = 900 men in rural areas 
Fidanza ct al., 1967 

S s Analysis of death certificates 
Walesani 1967 

P = 800 railroad employees 
Menotti 1967 

P = 4, 668 miners and exminers 
Casciu et ah , 1968 

R - 450 patient with myocardial 
infarction 

Di Cantogno ct al, 1968 

P = 8, 000 inhabitants of 2 rural 
areas 

Puddu and Menotti 1969 

R = l f 039 females with myo¬ 
cardial infarction 
Campos and Delneri 1969 

S = 1,737 male laborers 
Canepa et all , 1963 

R - 530 patients with coronary 
heart disease 
Agnese 1970 

R = 386 cases of myocardial in¬ 
farction 
De Molo 1970 

S - death certificate examination 
Menotti 1972 


Smoking associated with coronary 
heart disease 

Smoking prevalent in patients 


Smoking prevalent in patients with 
myocardial infarction 

Smoking prevalent 

Smoking prevalent 
Smoking prevalent 


VII-E. Socioeconomic 
VIIt-B. Hypertension 

VII^E. Socioeconomic 

VI- A. Physical activity 

VII- E. Alcohol 

VII-A. Physical activity 
VU-D: Overeating 

VII-A. Physical activity 
VKI^B. Hypertension 
VIIII-C. Hypercholesterolemi; 


Smoking associated with coronary 
heart disease 


VUI-B. 

Hypertension 1 

VIII-c* 

Hypercholesterolemi 

vir-c. 

Diabetes 

vm-B. 

Hypertensions 

VIII-c. 

Hypercholesterolemi 

VIII-B. 

Hypertension 

VIII-C. 

Hypercholesterolemi 


P = li, 000 residents in fishing and 
farming village 
Kimura 1967i 


Smoking prevalent 


P = I 0» 429 residents 

Johnson et al. f 1963 

Smoking not associated 
coronary heart disease 

with 

VIIIuB. 
VIII'- C. 

Hypertension 

Hypercholesteroltm 

Netherlands 

S= examination'of death'certi¬ 
ficate 

Van Voorst Vader 1965 

Smoking associated with coronary 
heart disease 



P r 100 farmers 

Daldcrup ct al., 1965 



VIII-E* 

Hypercholesterol emi 

Daldcrun 1971 . 

R = 3 : i pat Tenths with coronary 

heart disease 

Smoking prevalent 


VII-A, 

VIIi-D, 

Physical activity 

Diet 

P = 25, 000 residents 
vanBuchcm 197 0 

Smoking not associated 
heart disease 

with corona ry 

VII;- B. 

vm-D. 

VIII-C. 

Body weight 

Hype rtension 

Hyper cholesterol cm: 

New Zealand 





S = l!, 000 males 



vni-B. 

Hypercholesterolemi 


Hunter 1963; 
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S = 25'patients withi coronary. 

Smoking prevalent 

VIII-C. Hypercholesterolem 

heart disease 

Bertrand et al, , 1971 



Norway 




P = 62 train drivers 

Berg and Melkild 1962 

Smoking not associated with 
coronary heart disease 

VIIi-A. 

Physical activity 

P = 4, 052 men: 

Zeiner-Henriksen 1971 

Smoking prevalent among coronary 
heart disease 

VII i- E, 

Urban factor 


: 1, 032 residents at high 
altitude 

Ruiz et al. 1969 


Smoking not associated with 
coronary heart disease 


R = 32 cases of myocardial 
infarction 

Gutierrez and Dayrit 1969 

Smoking prevalent 

VIII-B. 

Hypertension 

Puerto Rico 




P = 9, 814 urban and rural men 
Garcva-Palmieri et al., 1970 
~ Benson et al. , 1966 

Smoking not associated with 
coronary heart disease 



South Africa 




P = 600 adult males 

B font e-Stewart 1961 

Smoking associated with coronary 
heart disease 

VIlIwC. 

Hypercholesterol 

err. 

P = 296 elderly Bantu 

Seftel et al. T 1965 

Seftel et al. . J 970 

Low incidence of smoking and 
coronary heart disease 

(Absence of most risk factor. 

R = 250 cases of myocardial in¬ 
farction 

Jacobs 1971 

Smoking prevalent 

VI- D. 

VII- B. 

VIII- B. 

Emotional stress 
Obesity 

Hypertension 

Sweden 





P = 973 city residents 

Tibblin 1970 

Tibblin 1 96S 

Tibblin and! Wilhelmsen li?71 
Tibblin andi V/ilhelxnsen 1971 
Wilhelmsen et al. , 1972 

Smoking associated with coronary 
heart disease 

VII- A. 

VIII- B. 
VIII-C. 

Physical activity 

Hypertension 

HyperoKolesterolic 

rrv 

S = 3, 249 hospital cases 

Johansson 1 968 

■ 

VIIu-G. 

Diabetes me 11 it us 



Switzerland 


P = 3^ 47,9 : physicians 

St rob cl and Gsell i'965 

Smoking a s so dated with coronary 
heart disease 

P = 500 workers 

Heyden-Stuoki and Schibler 
-Reich' H967 

Smoking associated with hyper¬ 
tension 


= Survey of workers 
Golubovski 1968 


Smoking associated with coronary 
heart disease 


VII-E. Socioeconomic 
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R = 100 patient with myocardial 
infarction 

Borojev and Stanulovic 1971 

Smoking prevalent 

VII- B* Obesity 

VIII- B. Hypertension 

VTII^C, Hypercholesterolemia 

P = l p 243 clerks or workers 
Glazunov et al,, 1964 


VII-E. Socioeconomio 

Yugoslavia 



P = 11,121 

Kozarevid'et_al., 1971 
Djordjevic et al,, 1967 

Buzina et al. , 11967 

Djordjevid et al, , 1970 

Low incidence of coronary heart 
disease 


P = 940 workers 

Vukadinovic and Saric I'966 

Smoking associated with coronary 
heart disease 

VI- C. Constitutional 

VII- B. Obesity 

VIII- B. Hypertension 



o 


o 


... 
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VIII. PREVENTABLE RISK FACTORS PROBABLY INFLUENCED BY SMOKING 



A- Electrocardiogram *nd 
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D. Blood Coagulation------------ 214 

E. Availability of Oxygen and 
Associated Changes in the 
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O 



The preventable risk factors discussed in this section are those that 
are believed to be exaggerated by smoking. This supposition is based' on 
observations of the effects of acute exposure to smoking in humans and 
animals and these are discussed in Section IX. The differences between 
habitual smokers and nonsmokers are described below. It should be stated 
at the outset that there is no concrete evidence for the hypothesis that chronic 
smokers show exaggerated electrocardiographic signs of ischemia, develop 
hypertension, hypercholesterolemia and hyper coagulation of the blood. The 
problem of reduced availability of oxygen in the blood of the habitual smoker 
is a complex one and is discussed under carbon monoxide (Section XI). 

The general articles relating to the preventable risk factors are 
contained in the following Additional! BibliograpHiic Listsi 

List No. 19- Investigation of preventable risk factors in foreign countries. 
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List No. 23. Thrombosis induction and prevention. 
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VIII-A. -Electrocardiogram and Myocardial Status 

The electrocardiogram has been used to assess the adequacy of 
oxygenation of the myocardium. The signs of ischemia in the electrocardiogram 
include depression of the S-T segment, inversion of the T wave and! alteration 
in the QRS complex. These are useful in the diagnosis of coronary heart 
disease and in the detection of coronary-prone individuals (see Additional 
Bibliographic List No. 20). 

The electrocardiogram' of smokers, in contrast to that of nonsmokers, 
has been examined by several groups of investigators. Patients who develop 
chest pain during smoking show ischemic signs characteristic of tobacco 
angina (Boas and Levy, 1936; Wilson and Johnston, 1941; see also Section I-A). 
In patients prior to developing infarction as well as in those who have already 
developed it, there is a predominance of smokers over nonsmokers (Lafrenz, 
1970; Iglesias Leal et al . , 1971; Zdichynec and Prokif, 1971). This does not 
necessarily imply a cause and effect relationship because there are other 
risk factors which produce infarction. 

The examination of the electrocardiogram of healthy smokers failed to 
show a significant difference in frequency of the ischemic pattern in the 
electrocardiogram as compared with that of nonsmokers (Agnese and 
Buonvino, 1964; Gelin et al . , 1967; van Buchem, 1970; Hagerup, 1971 ) ! « 

In similar surveys by other investigators, there were more smokers in 
the group that showed ischemic response in the electrocardiogram during 
exercise. Doyl'e and Kinch (1970) reported that 69 % of subjects giving' an 
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ischemic response were smokers, whereas 37 % of those with a normal 
electrocardiogram were smokers. Kattus et al . (1971) obtained the 
respective incidence of 59 %'and 42%. As in other studies, the role of 
various risk factors could not be excluded. When the heart was stressed; 
by hypoxia, there was no difference between smokers and nonsmokers in 
the T-area vectors of the electrocardiogram (Abel, 1971). The QRS 
complex showed a right axis deviation in some smokers (Borden and Ibrahim, 
1970). The polarcardiogram, which graphs the polar coordinates of the 
heart vectors vs. time, indicate a difference between smokers and 
nonsmokers (Dower et al . , 1972). The complexity of the technique prevents 
its widespread application to determine the significance ot the difference. 

The heart of smokers in contrast to that of nonsmokers has been 
investigated by means of special techniques. The ballistocardiogram and 
other techniques for cardiac output measurement do not show any difference 
between smokers and nonsmokers in this respect (Starr (1954) and also . 
Section IX-A). 
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VIII-B. Hypertension 

Hypertension is an important risk factor in coronary heart disease. 

The epidemiologic investigations of Pell (1961), Oberman et ah (1969) and 
Kannel et al l (1969* 1971) in the United States, of Tibblin (1967)'in Sweden and 
of Kahn et all (1972) in Israel demonstrate the major role of hypertension in 
the pathogenesis of coronary heart disease. There are other studies outlined 
in Table VII-E. 

Essential hypertension as a separate disease entity has a set of precursors 
which include age, sex, familial!, psychologic and dietary factors (Thomas, 1958; 
Lowenstein, 1961; Thomas et al. , 1964; Paul and Ostfeld, 1965; Paul, 1971). 
Smoking is not one of them because smokers in the general population have 
a lower mean blood pressure than nonsmokers (Edwards et al. , 1959; Bbrhani 
and Hechter, 1964; Clark et al . , H967). In groups preselected! for absence of 
hypertension, there is no difference in mean blood pressure but a slight 
diminution in the response to the cold pressor test (Blackburn et al . , I960);. 

A reduction of sympathetic vascular tone which occurs in smokers cannot 
be considered as contributing to a rise in blood pressure. 

When essential hypertension appears together with coronary heart 
disease, the form of therapy indicated is to reduce the blbod pressure by 
drugs (see Additional Bibliographic List No. 21). The influence of cigarette 
smoking in such a situation has not been investigated, since most studies 
relate either to essential hypertension: of to coronary heart disease but not 
to both. 
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VIII-C. Hypercholesterolemia 

Hypercholesterolemia is one of the risk factors for coronary heart 
disease. In prospective studies, most patients who develop'this disease 
also show an elevation of cholesterol and triglyceride levels in the blood ! 
serum (Kannel et ad . , 1971). Hypercholesterolemia is associated! with other 
risk factors, including emotional stress, behavioral pattern and diet 
(Bronte-Stewart et_al. , 1 955Wertlake et al . , 1958; Rosenman and Friedman, 
1963; Rosenman et al. , 1964; Jenkins et al . , 1 968; Fincherle, l'971i). 

Therapy of coronary heart disease patient includes the use of diet and 
hypochofesterolbmic dirugs with'the expectation that this would! improve the 
prognosis in these cases (Cohen, 1969; Hughes, 1970; Coronary Drug Research 

Project, 1970; Newcastle-upon-Tyne Study Group (Dewar), 1971; Dayton, 197, 1 ; 

Dewar, 1972). The level of cholesterol drops following myocardial infarction 
-Pe r se, so that it is not reasonable to depend on this measurement to assess 
the severity and recovery from'the infarctionfWatson et al. , 1963; Kurien 
and Oliver, 1966; Solbff and! Schwartz, I 1966 ). 

The influence of cigarette smoking on the cholesterol level blood 
serum has not been completely settled. The results of 26 investigations 
are summarized in Table VIII-C. In half of these studies, smoking is 
associated with' slight elevation of the cholesterol lbvel, but in the other 
half there is no such elevation. When healthy subjects are matched! 
according to their age group* body weight and behavioral pattern* there is 
no significant difference between smokers and nonsmokers (Schwartz et all , 1971). 
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In patients with coronary heart disease, those who smoke have higher 
levels of cholesterol than nonsmokers and the arteriogram shows obstructive 
lesions more frequently in the former (Cramer et al . , 1966);, Smoking cannot 
be regarded as the cause of hypercholesterolemia and obstructive lesions, 
since other risk factors Have not been excluded. 

(Table VIII-C appears on the next two pages.) 
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Role of cigarette smoking in 
subjects with hypercholesterolemia 

C o ur. t r v/1 nv e:s ti ga to r s 

Subjects 

Role of Cigarette Smoking | 

_ 

United States 

Gofman et al. , 1955 

Burney and Enslein 1972 

Spain and Nathan 1961 

Talbott 1964 

123 healthy 

222 healthy 

3* 000 healthy males 

40 healthy males 

Elevation of lipoproteins and cholesterol. 

No difference in 5 year level of cholesterol 
compared to nonsmokers. 

Heavy smoking associated with higher 
cholesterol levels. 

Smoking while on a high: fat diet suppressed 
rise in cholesterol and: total artificial 
fatty acid. 

Australia 

Mundy and Cvttforth 1972 

80 patients with myo- 
cardial! infarction 

Hyperlipoproteinenmia not associated:with 
smoking* 

Belgium 

Kornitzer et al. , 1971 

van Houtc and Kerteloot 1972 

539 subjects 

42, 804 males 

Hyperlipoproteinemia associated with coronarv 
heart disease but not: with smoking* 

Heavy smoking associated:with higher choles¬ 
terol levels. 

Finland 

Konttinen 1962 

Hernberg 1964 

314 healthy young 

men 

862 businessmen 

1 

Smoking not relatedi to cholesterol and 
phospholipids in serum. 

Smoking not related to cholesterol level or 

capacity for physical work. j 

France 

Richard et al. 1969 

Lelloucn and Beaumont 1967 

7:, 672 subjects 

1,053 

Weak link between tobacco and cholesterol 
level and triglyceride m 

Smoking not related to cholesterol level 
body weight ar.d age considered 

Germany 

Gross 1970 

38 subjects 

Smoking not related to' cholesterol levels. 

Great Britain 

Acheson and Jiessop 1961 

McDonald et al. , 1965 

Pincherle and V/rigrit 1967 

Pozner and Billimoria 1970 

Pincherle 1971 

221 elderly men 

976 air force men 
2,000 businessmen 

64 young subjects 

7, 000 businessmen 

Smoking: not related with cholesterol or lipo¬ 
protein level. 

Smoking'not related with cholesterol level. 

Heavy smoking associated with Higher choles¬ 
terol level. 

Heavy smoking associatcd with Higher choles¬ 
terol and lipoprotein levels. 

Heavy smoking;associatea with higher choles¬ 
terol level. 

India 

Gupta 1964 

286' subjects 

Heavy smoking as sociatcd with higher choles¬ 
terol levell 
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Atattioli and: Mancini 1959 

Balestra and Canepa 1967 

51 subjects Smoking not related to cholesterol level. 

47 normal and 36 Smoking not related to cholesterol level, 

patients 

New Zealand 


Smyth etal. , 1970 

70 patients with coro- Smoking habit not reported 
nary heart disease 

Norway 


Romslo 1971 

324 military men Smoking associated with higher triglyceride 

level. 

Spain 

Portugal Alvarez et al. t 1972 

Vlajcuet al.. 1971 

i 

30 subjects with coro- Smoking associated with high free fatty acid 
nary heart disease level. 

100 patientswith coro-Smoking associated with higher cholesterol 
nary heart disease level. 

Sweden 


Carlson and Bottiger 1972 

3,168 men Elevated triglyceride and cholesterol observed 

for coronary heart disease but relation to 
smoking not reported 

Switzerland 


Heyden-Stucky 1965 

76 men with' myocar- Smoking and hypercholesterolemia prevalent 
dial infarction 
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VIII-D. Blood Coagulation 

The basic process of myocardial infarction consists of development 
of thrombosis in the atherosclerotic coronary artery. The process of blood 
coagulation has been investigated 1 in such cases andi measurements indicate 
hypercoagulability of the blood in patients with coronary heart disease 
(see Additional Bibliographic List No. 22). 

Cigarette smoking has long been suspected of increasing coagulability 
of the blood. Most of the experiments have been carried out on animals 
and helathy subjects and the observations were made after a brief period of 
exposure to cigarette smoke (see Section IX-D). The present section pertains 
to differences between nonsmokers and smokers, which are as follows: 

1. Coagulation time. Kedra and Kofolko (1966) compared coagulation 
time in a group of 50 smokers and 50 nonsmokers. There were no significant 
differences in the various tests performed on the two groups. After the 
smokers consumed 5 cigarettes, there was a statistically significant 
shortening of clotting time, of plasma calcium time, and of factor V values, 
compared with the presmoking values. It is surprising to note that this is 
the only comparison between smokers and' nonsmokers who are healthy. 

There is no comparison of subjects with coronary heart disease. Patients 
with ischemic heart disease show a decrease in' coagulation time after 
smoking, but there was no comparison with nonsmokers (Orlova, 1971). In 
an epidemiologic investigation of coronary heart disease, made in India, 
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no relation was found between smoking habits;* clotting time and incidence 
of coronary heart disease (Malhotra, 1968). 

2. Fibrin o gen level . In an examination of 788 men 54 years of age, 
smokers were found to have a higher fibrinogen level than nonsmokers 
(Korsan-Bengsten et al . , 1972). In young adults, the fibrinogen level was 
not different as between smokers and nonsmokers (Ogston ct al . , 1970). 

The plasma fibrinogen level was not altered acutely by smoking one cigarette. 
The authors concluded' that habitual use of cigarettes over a long period may 
induce hyperfibrinogenemia. 

3'. Fibrinolytic activity . The observations relating to fibrinolytic 
activity and smoking are limited to healthy subjects. Gibelli et al . , (1964) 
reported' a reduction in fibrinolytic activity in smokers. Loncin et al . , 

(1968) reported that patients with coronary heart disease showed! lower 
fibrinolytic activity than controls, but they did not investigate the influence 
of smoking. 

4. Platelet aggregation. Although a considerable amount of work 
has been done to investigate the effect of smoking on platelet function, there 
is only one such study that can qualify as comparing smokers with nonsmokers. 
Hawkins (1972) examined three groups: nonsmokers, light smokers (using 
less than 1 pack a day) and 1 heavy smokers. Changes: in platelet activity 
could be separated info those apparent only after smoking and those 
detectable in the heavy smoker even after a nonsmoking period. The 
biphasic platelet electrophoretic mobility change was altered only after 
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smoking and had returned to normal after 15 minutes. On the other hand, 
statiscally significant changes in thromboelastograph measurements were 
apparent in heavy smokers even during a nonsmoking period. Both acute 
and chronic changes seemed to result in an increase in platelet aggregation 
in the heavy smoker. 

5. Influence of oral contraceptives . Frederiksen and Ravenholt 
(1970) suggested that the use of oral contraceptives and heavy cigarette 
smoking' interact synergistically to increase the likelihood! of thromboembolic 
disease. They reached this conclusion by a re analysis of the data of 
Vessey and Doll {: 1968) who doubted that such an association existed. ■ • 

The interpretation by Vessey and Doll was supported by the previous study 
of Sartwell et al . (1969), in which there was no correlation between incidence 
of thromboembolism and the amount of cigarettes consumed. Sartwell (1971) 
has reexamined the literature and his own material and has concluded that, 
although there was some association of smoking with recent use of oral 
contraceptives, evidence was still lacking that smoking enhanced their effect 

in producing clotting. 1005050430 

The interaction between contraceptives and cigarette smoking can 
be resolved by measuring the coagulability of blood. The effect of contraceptive 
on blood coagulation has been examined by Brahman et all . (1967); but these 
observations have not been extended to a comparison of smokers: and 
nonsmokers. Patients who developed myocardial infarction in the course 
of using oral contraceptives have been examined thoroughly for the presence 
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of risk factors by Oliver (1970) although he failed to measure blood 
coagulation. When these deficiencies are corrected, the potential hazard of 
combining smoking and the use of contraceptives will be more clearly defined. 
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yil'I-E. Availability of Oxygen and Associated Changes in the Blood 

In recent years, there have been claims that the carbon monoxide 
contained in cigarette smoke reduces the availability of oxygen in the blood. 

The formation of carboxyhemoglobin and its consequences are discussed^ 
in Section XI. 

There are other changes in the blood of smokers which differentiate 
them from nonsmokers. They are as follows: 

1. Oxygen-dissociation curve. Aside from the formation of 
carboxyhemoglobin, there is a change in the affinity of hemoglobin for 
oxygen in the blood of smokers. This change is discussed in Section XI. 
Metcalfe et aI . (1969) reported that patients with coronary heart disease and 
low output failure show a decreased affinity of the blood for oxygen. This is 
considered a compensatory adjustment to poor tissue blood flow, promoting 
the diffusion of oxygen from blood in tissue capillaries to intracellular sites 

of utilization. The status of this adjustment has not been examined in smokers 
who develop low output failure. 

2. Hematocrit. There is an increase of the hematocrit in patients who 
develop acute myocardial infarction (Burch and De Pasquale, 1962; Stables 

et al . , 1967). The resulting increase in the viscosity of the blood; influences 
the free flow of blood and has been postulated to cause infarction (Dintenfass, 
1969). This theory does not apply to smokers because there is no increase 
of the hematocrit in the blood. 

1005050433 
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3. Blood cells. The distribution of blood groups is different 
between smokers and nonsmokers. With reference to white males, Cohen and 
Thomas (1962) reported' that there appeared to be a significant deficiency of 
group B individuals among heavy smokers and an excess of group B persons 
among nonsmokers. There was also an excess of Rh negative individuals 
among the white occasional smokers. There were no significant differences 
among the Negro males. A genetic difference in blood groups has also been 
reported by Jack et al . (1969) in patients who develop coronary heart disease. 
The subsequent correspondence with Nefzger et al . (1969) and that with 
Havlik et al. . (1969) indicate the problems in arriving at an unequivocal 
interpretation of prospective studies. 

Another feature reported as appearing in smokers and patients 
with myocardial infarction is the occurrence of eosinophilia and lymphocytosis 
(Zdichyriec, 1971). This has been interpreted as an allergic response to 
tobacco but may also be a genetic response. 
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PART FI'VE 

CIGARETTE SMOKING, NICOTINE AND CARBON MONOXIDE 

IX. Acute Circulatory Effects of Cigarette Smoking. 

X. Acute and Chronic Effects of Nicotine. 

XI. Circulatory Effects, of Carbon Monoxide. 

In the preceding, sections, the differences between smokers and 
nonsmokers have been discussed. The observations relating to the acute 
effects of smoking are considered in the present sections. These include 
not only the effects of cigarette smoke but also those of its constituents, 
namely, nicotine and carbon monoxide. The other chemicals present in 
cigarette smoke have been omitted, since hardly any report has been made of 
their action on the circulatory system. 

The experimental observations discussed in these sections also 
include the chronic administration of smoke, nicotine and carbon monoxide 
to animals. The problem in these experiments is how to relate the results 
to smokers who develop coronary heart disease. Unfortunately, the amounts 
of nicotine and carbon monoxide administered to animals far exceed those 
which are absorbed during ordinary forms of smoking. 
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/IX. ACUTE CIRCULATORY EFFECTS OF SMOKING 
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; To prove that smoking causes coronary heart disease, it is necessary 
to be able to reproduce the dis ease: uv the laboratory. So far, this has not 
been' possible in animals. The animals subjected to chronic exposure to 
cigarette smoke have been few in number and the observations have been 
limited entirely to: postmortem examination. Acute exposure has been performed 
largely on animals and humans without heart disease, sothat it is difficult 
to relate the results to the disease state. Chronic exposure of humans to 
smoking is an impossible experiment because other risk factors are 
operative in habitual smokers. 

The investigations, of acuLe effects of smoking has been more signifi¬ 
cant in excluding rather than proving that it causes coronary heart disease. 
Smoking does not cause reduction of coronary blbod flow, which is the 
primary hemodynamic dtefcct in coronary heart disease. Smoking acutely 
increases blood pressure, whereas the habitual smoker is not hypertensive. 
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Although patients with coronary heart disease show persistent elevation of 
the blood lipid level, habitual smokers do not necessarily experience this 
and smoking acutely does not consistently produce an elevation. Acute 
smoking increases blood coagulability in normal subjects and' has not been 
thoroughly investigated in patients with coronary heart disease. The basis 
for these generalizations appears in the following sections. The Additional 
Bibliographic List relates to the reasons and manner of stopping the habitual 
use of cigarettes: 

List No. 24. Cessation of cigarette smoking. 
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IX-A. Cardiac Function 

The influence of cigarette smoking on heart rate, cardiac output, 
stroke volume, myocardiall contractility and metabolism is the primary concern 
of this section. However, each parameter will not be discussed separately 
but according to the manner in which it is derived. The technique of 
measuring cardiac output and the status of the subject, whether healthy or 
with coronary heart disease, are considered! in the grouping. Ini investigations 
on> animals, the acute are separated from'the chronic. 

1. Electrocardiogram . The most consistent effect of smoking in normal 
subjects is tachycardia: (Grabiel et al . , 1938; Buxtorf and Beaumont, 1968), 

The electrocardiogram of some patients with coronary heart disease shows 
inversion of the T wave andi alteration of the QRS complex (Tobiasch, 195 li; 
Kaltenback et al . , 1967; Serafimova, 1971). The apexcardiogram (Aronow, 

1971) and chronodynogram (Raab et al . , I960) have been applied and the results 
are similar to those of the electrocardiogram. 

2. Ballistocardiogram. The early investigations on the effects of 
cigarette smoking involved the use of the ballistocardiogram (BCG) for 
the estimation of cardiac output (see Starr (I960:, 1967)iand Jackson et al . , 
(1967)). The first application was reported by Henderson (1953), using 
subjects from the Hospital of the University of Pennsylvania. After smoking 
a single cigarette, the subject showed an increase in pulse rate but the form 
of the BCG remained normal in'each of 50 healthy young'adults. Iti 30 older 
persons believed to be healthy, there was a temporary abnormality of the 
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ballistocardiogram in 4 instances. In 40 patients with coronary heart 
disease, the BCG became abnormal or more abnormal in form' after smoking 
in 38 % of these cases. No description was given of the smoking habits of 
subjects. 

A group of 113 medical students, of whom 82 were smokers, were 
investigated by Thomas ; et al. (1956)1 A statistically significant change was 
noted in systolic, diastolic and pulse pressures, heart rate, stroke volume 
and cardiac output. There was no'difference between smokers and nonsmokers. 
Among subgroups there were striking differences which were associated 
with family history. Subjects with'parental hypertension, whose control 
cardiac output was large prior tO'smoking, showed more than: twice as great 
an increase as did subjects with negative parents. Subjects with a parental 
history of coronary heart disease had very little increase in cardiac output in 
contrast to subjects with negative parents. In additional reports the 
investigators were able to reproduce their results (Thomas and Murphy, 

1958, 1960a, 1960b). 


e 


The following investigations have confirmed most of the conclusions 
reported! aboveLevy et al. (1947) in 2:7 normal subjects and 21 patients with 
coronary heart disease;: Russek et al . (1955) im 28 normal subjects and 37 
patients; Davis et al . (1956)i in 25 normal subjects and! 190 patients with 
coronary heart disease; Dec (I960) in 15 normal subjects and 20 patients 
with myocardial infarction; Simon and IgUauer (I960, 196 : 1 )> in> 14 males 
without heart disease; Hansoni (1962)' in 3 patients with angina; KlenscH (1963) 
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in 39 subjects; Markewicz (1966) in 45 students; Buchanan (1969) in 19 
young adults with, coronary heart disease. 

3. Dye Dilution Technique. The first application of a modern method 
for measuring cardiac output was accomplished by Irving and Yamamoto (1963). 
The smoking of one cigarette caused an increase in cardiac output in 15 
normal subjects (Edmundiowicz et ad. , 1964; Frankl et al . , 1965). Pentecost 
and Shilingford (1964a, 1964b) compared subjects with patients. The healthy 
men.and those with angina in the absence of infarction behaved similarly 
with an increase in cardiac output. However, some patients among the 
postihfaretion group showed a marked fall in stroke volume and cardiac output 
while smoking. 


o 


G 


Two procedures reduce the response of normal subjects to smoking. 
The previous administration of propranolol, a beta adrenergic blocker, 
decreased the intensity of cardiac output response (Frankl and Solofi; 1967). 
Pretreatment with glucose diminished the cardiac output response (Moses 

et al . , 1964; Soloff and Powers, 1964). The explanation forthe latter ^ 

© 

is not apparent but the influence of propranolol is related! to its blockade 

o 

of the cardiac effects of nicotine. ^ 

4. Coronary blood flow and myocardial metabolism. It has been 

4 * 

supposed! that cigarette smoking causes coronary spasm. This was 
disproven by catherization of the coronary sinus in' man by Bargeron et al . 
(1957). Cigarette smoking in 30 normal subjects caused a significant rise 
in coronary blood flow, a decline in coronary vascular resistance and 
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myocardial extraction of glucose and oxygen. In 7 males with'myocardial 
infarction, smoking still caused' an increase in blood pressure and' heart rate. 
In 3 of the patients, coronary blood flow did not change, while in 3 others it 
fell slightly (Regan et al . , 1960a, 1960b, 1961). Although there was slight 
increase in oxygen consumption in 3 cases , the myocardial efficiency was 
also increased. The data reported illustrate that in patients with coronary 
heart disease smoking results in no reduction of myocardial efficiency. 

In 15 patients with angiographically demonstrated severe obstructive coronary 
artery disease, cigarette smoking did not induce lactate production by the 
heart (Summers et al . , 1971). There was no evidence of ischemia as 
determined by abnormalities in lactate extraction. 

5. Exercise and : the heart . Exercise has been used as a form of 
stress to detect borderline patients with coronary heart disease (Davis 
et al . , 1953;: Davis, 1959; Gusman and Khalfen, 1959). In subjects without 
clinical evidence of coronary heart disease, smoking does not interfere with 
their capacity to perform moderate exercise (see Section VII-A). There are 
observations which indicate that certain forms of exercise by particular 
individuals elicit responses which differ from the normal. 

a. Exercise by bicycle ergometer severe enough to produce a 
fivefold increase in oxygen uptake of young male smokers caused an oxygen 
debt accumulation greater than that of nonsmokers. The oxygen debt of 
nonsmokers was 6. 5 % of the total increase in oxygen uptake, while for 
smokers it was 24.7 % (Chevalier et al . , 1963). In another group of subjects 

1005050445 
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1964) again reported an increase 


O 


in oxygen debt but also a decrease in lung f unction, which were not noted 
previously. They also reported a decrease in diffusing capacity of the lung 
both at rest and with exercise. The exercise was more severe and reached 
up to 2 1/min, whereas in the first series it was 1.4 1 /min. Since oxygen 
uptake is five- to sevenfold from a resting value of 0-3 1/min, this would 
be equivalent to running a race which is not ordinarily accomplished in the 
normal course of activity. It is necessary to measure oxygen uptake at 
various levels of exercise to determine the threshold for the increase in 
oxygen debt. The relation of activity to oxygen usage has been reviewed 
by Naughton (1967). 

b. Smoking by patients with a healed myocardial infarction did not 
' alter cardiac output 

significantly/ whether at rest or during exercise (Frankl et al . , 1965a, 
1965b). The lack of response in this group can be interpreted either way. 
The absence of an increase would' mean that the infarcted heart has become 
tolerant to smoking. It can also mean that the heart has lost its capacity to 
respond, which is not valid since the subjects still showed an increase in 
output during exercise. 



6. Canine heart . The dog has been the species most widely used 
in these investigations. In' 1941, Bellet et al . studied dogs with chronic 
ligation of one coronary artery to simulate infarction occurring in man. 
Inhalation of cigarette smoke at 1/4 the dose administered prior to the 
infarction caused electrocardiographic changes. Thirty years later 
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Bellet et al . (1972a) repeated the same experiments but measured the 
electrical threshold for ventricular fibrillation. After 30 minutes of 
exposure to smoke, the threshold to infarction was reduced. A similar effect 
was observed after administration of caffeine (Bellet et al . , 1972b). 

In an open-chest dog, the adiministration of cigarette smoke caused! 
a brief decrease in oxygen utilization by the heart, but an increase in 
coronary blood flow (Kien et al . , 1958; Kien and Sherrod, I960). This 
coincided with the onset of irregularities which appeared early during the 
inhalation. This is different from the phenomenon reported by Bellet et al . , 
which required! 30 minutes for the reduction' in the threshold to fibrillation to 
appear. The experiments reported by others on cigarette smoking in dogs 
confirm essentially the results in man, such as, tachycardia (Kaymakcalan 
et al . , 1968), increase in coronary blood flow (Haft et al . , 1966), and 
blockade of cardiac effects by propranolol (Edmundowicz et al. , 1965; 

Westfall et al . , 1966). 1005050447 

Auerbach et al . (1967, 1971) and Hammond et al. (1970) have reported 
thickening' of myocardial aterioles in beagles that have been exposed to 
cigarette smoke for several months. It is unfortunate that no measurements of 
cardiac function were made in animals prior to their being sacrificed. Reece 
and Ball (1972) subjected 7 dbgs to exposure to cigarette smoke and treadmill 
exercise daily for one year. The electrocardiogram's indicated enlargement 
of the heart. There was also thickening of the myocardial arterioles in 
5 of the 7 dogs. However, no hemodynamic measurements were made 
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similar to those completed in man. 

7. Other animal species. Haag et al . (I960) exposed! rats to 
cigarette smoke for their entire life span and they showed no significant 
differences in blood pressure, longevity and reproduction as compared with 
unexposed rats. No lesions were noted at autopsy. Myocardial lesions have 
been reported after chronic exposure to cigarette smoke in guinea pigs 
(Lupu and Velican, 1961, 1962) and mice (Komczynski, 1958). Ratcliffe 
(1965) examined coronary arteries of animals that died in the Philadelphia 
Zoological Garden during the period 1944 to 1964. The frequency of coronary 


arterial disease reflects the effects of physiological and psychological 



responses to social stimuli and environmental pollution. These animals 
were not exposed to cigarette smoke. 
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IX-B. Blood Pressure and Peripheral Blood Flow 

The early observations on the effect of tobacco smoke on blood pressure 
in mail' and animals have been summarized by Lee (1908). The response 
has been subsequently verified and standardized as the ‘’smoking test” in 
humans (Thomas and Murphy, 1959; Kaufman et al l , 1959; Roth and Shich, I960). 
After the smoking of 1 cigarette, the rise in blood pressure, acceleration 
of heart rate and reduction of skin temperature are regarded as furnishing 
an assessment of the status of the lability of the circulatory system. An 
exaggerated response is interpreted as a sign of essential hypertension. This 
test, like the cold pressor test, is no longer widely used. 

Among healthy subjects, the rise in blood pressure in response to 
cigarette smoking is greater and lasts longer in smokers than in nonsmokers 
(Keriigan et_al. , 1968). The hemodynamic cause of the rise in blood 

pressure is predominantly an increase in> cardiac output rather than an increase 
in peripheral vascular resistance (Marshall et al . , 1966, 1969; Goldberg 
et al. , 1971; Krone et al . , 1972; Wysonkinski, 1971)- This conclusion 
is based on observations in normal subjects. Patients with angina pectoris 
after smoking and exertion also show a rise in blood pressure (Aronow and 
Swanson, 1969)- 

Although there is no increase in total vascular resistance following 
smoking, the blood vessels of the extremities show vasoconstriction. The 
following techniques have been applied: capillary circulation of the nail fold 
(Wright, 1933), hand plethysmograph (Lampson, I 935Mulinos and 
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Shulman, 1940:; Shepherd, 1951), calf plethysmograph (Matsubara and Sano, 
1972);, cutaneous temperature (Moyer and Maddock, 1940; Roth and Shick, I960; 
Furey et al. , 1967), clearance of radioactive; tracers in the extremity (Friedell, 
1953; Coffman and Javett, 1963)* direct microscopy of mucosa (Asano and 


o 


and 

Branemark, 1970)/ electrical! impedance (Allison and Roth, 1969)* Inpatients 
with peripheral vascular disease the plethysmograph technique (Barnett and 
Boake,; 1960)iand the skin-temperature technique have been used extensively 
(Fleig, 1908; Hines, I960; Wood, I960, Freund and Ward, 1960 : ; Zannini 
et al . , 1963; Stallworth et al. , 1967). 

The vasoconstriction associated with cigarette smoking can be reduced! 
in subjects who have been pretreated wdth reserpine (Westfall and Watts, 1961, 
1962). The explanation is that depletion, of catecholamnes by reserpine 
interferes; with the primary action, of nicotine (,'see Section X)* The effect of 
smoking is vasodilatation in the cerebral (Kuhn, 1967; Miyazaki, 1969); and 
ophthalmic (Bettman et al . , 1958) blood vessels. The reason for the lack of 
vasoconstriction in these areas is not known. 
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IX-C. Blood Lipids 

There are three lipids which are relevant in the consideration of the 
pathogenesis of atherosclerosis: Cholesterol, triglycerides and free fatty 
acids (Kershbaum andBell'et, 1966; Kershbaum, 1967; Mulcahy and Hickey, 
1967; Boyl'e et al. , 1968). The acute effects of smoking on the blood levels of 
these lipids are complex and varied. The smoking of 1 to 5 cigarettes has 
been reported by GcJksel (1967) and Ciampolini et al. (1968) to increase the 
cholesterol level and by Butkus and Page (1965) and Page et al . (1959) not 
to influence it. For triglycerides, both an increase (Gdksel, 1967) and no 
effect (Butkus and Page, 1965) have been reported. 

The late Samuel Bellet and'Alfred Kershbaum had investigated the 
effect of cigarette smoking on serum free fatty acids (FFA) in normal 
subjects. There was an elevation of FFA occurring 10' minutes after 
smoking' cigarettes, and essentially no effect on serum' cholesterol and 
triglycerides (Kershbaum et al . , I960 1 , 1961). The increase of FFA in 
patients with healed myocardial infarct was greater than in normal subjects 
(Kershbaum et al . , 1962). This increase is mediated through the adrenal 
glands and the sympathetic nervous system, because it was accompanied 
by an increase in urinary catecholamine excretion and the FFA response was 
blocked by sympathetic blocking drugs (Kershbaum et al. , 1963; Kershbaum 
and Bellet, 1964). The thesis that they had developed was further elaborated 
by the following investigations: suppression of the free fatty acid response 
by ingestion of whiskey (Kershbaum et al. , 1964), investigation of various 

1005050459 
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forms of tobacco consumption in humans and dogs (Kershbaum et al . , 1965, 
1966; Kershbaum and Bellet, 1968; Kershbaum, 1968), and an increase 
in adrenocortical secretion accompanying the elevated FFA (Kershbaum 
et al . , 1967a, 1967b; Kershbaum et al . , 1968). Before Bellet died in 1971, 
he had' completed the following sequence of conclusions as to how cigarette 
smoking causes elevation of the cholesterol level: (a) nicotine from tobacco 
releases catecholamines which mobilize FFA and lipoproteins; (b) in addition, 
catecholamines stimulate the anterior lobe of the pituitary gland to secrete 
adrenocorticotropic hormone (c) stimulation of the adrenal cortex releases 
hormones which play an essential and supportive role in the action of 
catecholamines on lipid metabolism'. 

The most important link in the above hypothesis is an increase in 
FFA following smoking. Several investigators have failed to cfbserve an 
increase (Konttinen and Rajasalmi, 1963; Kedra et al . , 1965; Frankl et al . , 
1966; Miturzyhska-Stryjecka et al . , 1970). Furthermore smoking does not 
cause an elevation in blood sugar and epinephrinelike substances in the 
systemic blood (Rehder and' Roth, 195 9). 

It has been difficult to obtain definitive proof that cigarette smoking 
causes an acute rise in blood lipids. Yet among habitual smokers there is 
an elevation in lipid levels as compared with nonsmokers (Harlan et al . , 

1967; Modzelewski and Malec, 1969; Ti!gert, 1970). 


o 
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Several investigations have been made in< human subjects as to the 
fact that cigarette smoking causes an increase in coagulability of the blood 
(Murphy and Mustard, 1966);. After smoking 1 to 10 cigarettes healthy 
young adults experience a shortening of clotting time and of thrombus 
formation time, and a decrease in fibrinolytic activity (Blackburn' et alv , 

1959; Lisiewicz, 1963; Ambrus andi Mink, 1964; Sogani and Jbshi, 1965;: 

Kedra and Korolko, 1965; Engelberg, 1965; Engelberg and Futterman, 1967; 
Engelberg and: Engelberg, 1968; Schocndorf ct al . , 1970). It has been 
postulated by Engelberg (1965) that the hypercoagulability of blood: is mediated 
by the release of epinephrine induced by nicotine. However, a proportionate 
dose response in the blood clotting system to the differing nicotine 
concentration could not be demonstrated by Schoendorf et al . (1970). 

The acute effects of smoking on platelets include the following 1 : 
no effect on total counts (Eisen and Hammond, 1956); shorter platelet survival 1 time 
(Mustard and Murphy, 1963); increased platelet adhesiveness (Ashby et al ; , 

1965; Engelberg, and Futterman, 1966; Glynn et al . , 1 966;: Murchison and 
Fyfe, 1966; El-Ebrashy et al. , H967; Facchini ct al . t 197 1). None of the 
subjects had coronary heart disease or peripheral vascular disease. The 
relevance of these observations to patients with coronary heart disease can 
be determined only by investigation of such patients;. 




Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 


1005050463 



IX. Circulatory Effects of 
Smoking - 28 


Page 251 



BIBLIOGRAPHY 

IX. CARDIOVASCULAR EFFECTS OF SMOKING 
D. Blood Coagulation 


Reprint 


o 


c 


AMBRUS J L and MINK I B: Effect of cigarette smoking on blood coagulation. 

Clin Pharmacol Ther 5: 423-431, 1964. 844 


ASHBY P, DALBY A M and MILLAR J H D: Smoking and platelet stickiness. 

Lancet 2: 158-159, 1965. 845 


EL-EBRASKY N f EL-ASHMAV/Y S and ALY A: Effect of smoking on the index 
of platelet adhesiveness andi blood! glucose level in atherosclerotic 
patients. J Egypt Med Assoc 50: 157-168, 1967. 846 


EISEN M E and HAMMOND E G: The effect of smoking on'packed cell volume, 

red blood cell counts, haemoglobin and platelet counts. Can Med Assoc J 

75: 520-523, 1956. 847 

ENGELBERG H: Cigarette smoking and the in vitro thrombosis of human blbod. 

-JAMA 193: 1033-1035* 1965. 848 


ENGELBERG H, and FUTTERMAN! Me. Smoking and acceleration of the 
thrombotic coagulation of blbod. Cireulatien 33-34 (Suppl 3): 
96-97, 1966, 

ENGELBERG H and FUTTERMAN Me Cigarette smoking and thrombotic 
coagulation of human blood. Arch Environ Health' 14: 266-270, 
1967. 


849 


I 

! 


850 


ENGELBERG H and ENGELBERG L P: The effect of cigarette smoking on various 

clbtting time tests. Vase Pis 5: 226-230, 1968., 851' 

FAG CHIN I G, SEMARARO S, DI BL^SE G, TAEARRONI 1 F, SPAGNOLO D, 

AUTORE A and BONAVITA E: Modificazionii nel s oggetto anziano della 
reattivita al'fumo di sigaretta: Ricerche sull'ecuilibrio emocoagulativo 
e fibrinolitico e sul circolo periferica. G Gerontol 19: 779-7S4, 

1971. 852 


KEDRA M and KOROLKO A: Tobacco smoking and blood clotting. 

Bull Pol Mod Sci Hist 8: 145- 148, 1965. 

LISIEWIC2 J: Badania doswiadczslne wpiywu palenia papierosow na czas 
krzepni^.cia k-rwi i osoesa uwapnionegp oraz czas protrombinowy i 
trombinowy, osocza' u lbdzi. (Experimental studies on the effect of 
smoking on the blood and calcified plasma clotting time on the plasma 
prothrombin ana thrombin time in normal subjects), Pol Tvg Lek 
18: 147 1- 147,3, 1963. 


853 


854 


MURCHISON; L E and FYFE T: Effects of cigarette smoking on serum-lipids, 

blood^glucose, and platelet adhe sivene s s. Lancet 2: 1S2-184, 1966, 855 

MURPHY E A and MUSTARD J Fi Tobacco and thrombosis. Am J Public Health 

56: 106 1 - 107,3* 1966. 856 





Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 


1005050464 



IX. Circulatory Effects of 
Smoking * 29' 



Page 252 

Reprint 

MUSTARD J F and! MURPHY E A: Effect of smoking on blood coagulation and 

platelet survival in man. Br Med J 1: 846-849, 1963. 857 

GLYNN MF, MUSTARD J F, BUCHANAN MR and MURPHY E A: Cigarette 
smoking and platelet aggregation* Can Med Assoc J 95: 

549-553, 1966. 858 


BLACKBURN H Jr, ORMA E, HARTEL G and PUNSAR 3: Tobacco smoking and 
blood coagulation: Acute effect on plasma stypven time. Am J Med Sci 
238: 443-451, 1959: 859 

SCHOENDORF T, WILKE NING Ji and CLIFFTON E E: , Influence of cigarette 

smoking on some blood coagulation tests. J Med 1: 117-123, 1970. 860' 

SOGANI' R K and JOSHI K C: Effect of cigarette and biri smoking and tobacco 
chev/ing on blood coagulation and fibrinolytic activity;. Indian'Heart J 
17 : 238-242, 1965. 861 


o 



Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 


1005050465 



X. Acute and Chronic Effects 
of Nicotine - 1 



X. ACUTE AND CHRONIC EFFECTS OF NICOTINE 


[ CiCAAETT^ 


stiuulat.cn c f 

AUTONOMIC CAN&UA 




KEUise e» 

CATECHOLAMINES 



Page 253 


X NICOTINE 
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B. Experimental Coronary 
insufficiencyi-- -------- -270 
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D. Experimental, Atherosclerosis- 277 

E. Experimental Hyperlipidemia*- 230 
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O 


The most important and! widely investigated constituent of cigarette 
smoke is nicotine. The experimental use of this alkaloid has failed! to 
produce coronary heart disease in animals that is similar to the human form. 
The pharmacologic action of nicotine can be attributed to stimulation of 
autonomic ganglia and the release of catchol-amines. However, each mode 
of action taken singly has not been demonstrated to prodtice coronary 
insufficiency, experimental Hypertension, atherosclerosis and thrombosis. 
Hyperlipidemia can be induced by catecholamines or nicotine but these same 
agents do not produce atherosclerosis unless the animal has also received 


a diet high, in cHolesteroll 

The cardiac effects of nicotine do not in lude coronary vasoconstriction. 


c 


However, it produces stimulation of the heart, which is potentially dtmgerous 
to a patient with coronary heart disease. The dose of nicotine used in the 
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laboratory is so large that it is not yet possible to relate the cardiac effects 
to smoking by the patient with coronary heart disease. 

The pharmacology of nicotine is discussed in the following Additional 
Bibliographic Lists: 

List No. 25. Nicotine on isolatedi heart. 

List No. 26. Release of catecholoamines from the heart. 

List No. 27. Release of catecholamines from adrenal medulla. 

List No. 28. Central nervous system effects of nicotine. 


o 
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X-A. Modjc of Action on the Heart 

The most important constituent of cigarette smoke that is responsible 
for its cardiac action is nicotine. The amount of. nicotine absorbed ini the 
respiratory tract ranges from' 63 to 95 %, depending on the duration of the 
period between inhalation and exhalation and the depth of the former (Larson, 
I960). The percentage was derived by analyzing the content of nicotine in 
the smoke prior to and after the puff. The total amount of nicotine absorbed 
has also been estimated by analysis of urine for nicotine content (Beckett, 1967; 
Kershbaum et al . , 1967; Cederldf and Edfors, 1968). The mode of action of 
nicotine is as follows: 

1. Nicotine effect on autonomic ganglia . Nicotine stimulates both 
groups of autonomic ganglia, the parasympathetic and the sympathetic. These 

-ganglia are recorded as containing cholinergic fibers, a term introduced by 
Dale (1933) to indicate that acetylcholine is the chemical mediator. The 
result is either bradycardia from stimulation of parasympathetic ganglia, or 
tachycardia' from stimulation of sympathetic ganglia (Aviado, 1972). 

2. Release of catechoiamincs. The term nicotinic includes not only 
ganglionic stimulation (see above): buc also the release: of catecholamines in 
the adrenal medulla and in the area of adrenergic nerve endings in the heart 
(see Additional Bibliographic List No. 27). The release occurs not only 
following the administration of nicotine, but also following; cigarette smoking 
(Westfall and Watts, 1963; Klcnsch, 1 966; Klonsch et al . , : 1967 i; Schicvelbein 
and Werle, 1967)* The end result is stimulation' of the Heart similar to the 
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effect of epinephrine and norepinephrine (Lickint, 1959; Robin ct ah , 1969). 

3. Neuronharmacolo^ical and biochemical effects . Nicotine, like 
epinephrine, increases the excitability of the heart (Frommel, 1928). There 
is also an increase in duration! of the action potential! of isolated rat atrial 
muscle unrelated to changes in> rate and contractility (Shibata et al l. f 1968). 

In the dog ventricle a defect in conduction occurs and appearance of fibrillation 

following the injection ofi nicotine or inhalation of cigarette smoke (Webb, 1968; 

Greenspan et al. ,, 1969)* There are changes in myocardial metabolism and 

a toxic dose of 

lysosomal enzymes resulting from the addition of/nicotine (Brachfeld and Oran k 
1966; Brachfeld et al l. , 1967). The dose used is not normally encountered in 
ordinary smoking. 

4. Cardiac necrosis. Large doses of nicotine administered in 
conjunction with isoproterenol cause necrosis of the rat heart (Wenzel et al. , 

1964; Wenzel and Stark, 1965, 1966; Wenzel, li967,). The interaction 

between isoproterenol and nicotine is attributable to the relbase of catecholamines 
by the latter* Several adrenergic blbcking drugs are available andi they have 
not been applied to the investigation of how nicotine produces cardiac necrosis 
(Papp and Solti, 1959; Papacostas and Reedy 1966;; Shanks, 1966). 

5. Chemofocpptors and cliemoroflcxes . The administration of large 
doses of nicotine brings about a stimulation of chemoreceptors in the carotid 
and aortic bodies (Stern et al . , 1964; Hashimoto ct al . , 1964; Stern and 
Rapaport, 196?)- The epicardial surface of the heart contains receptors which 
are activated! by topical administration of nicotine (SlcigHt, 1964; Bergel and 
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The responses to stimulation of chemoreflexes in the ■ 


heart and the chemoreceptors in the carotid and aortic bodies are variable 
and include tachycardia or bradycardia and coronary vasoconstriction, or 
vasodilatation. In the pulmonary circulation* the response to nicotine is the 
outcome of stimulation of chemoreflexes and release of catecholamines 
(Larson and Murray, 1963; Stern and 1 Braun, 1966; Samandk and Aviado, 1966). 
It has also been demonstrated that smoke inhalation in the dog causes the 


release of histamine which may in turn influence the heart (Aviado et al . , 1966). 


o 
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X-B. Experimental Coronary Insufficiency 




The early experiments showed that nicotine causes coronary 
vasoconstriction in the perfused isolated! heart (Laubry et a! .., 1933; Wegria, 
1951). In the dog coronary vasoconstriction could not be elicited by nicotine 
injected directly into the coronary artery of an intact heart (West et al . , 1958, 
1962; Belief et all . , 1960 a); intravenously in the intact animal (Kien et al. , 

1957; Forte et al. , I960), or in the perfused canine heart (Leaders and: Long, 
1962), and in the heart-lung preparation (Folle et al . , 1966). 

Bing and his collaborators have systematically examined the effects of 
nicotine on the coronary circulation. Their experiments relating; to the 
acute effects of cigarette smoking on the human heart are discussed in 
Section IX-B. In the animal heart, they measured capillary blood by means of 
radioactive iodinated albumin. Nicotine did not influence coronary capillary 
blood flow in the dog heart, unless the dose was large enough to influence 
blood pressure (Rakuson et al . , 1968; Rival and Mathes, 1969). By means of 
radioactive Rubidium for estimating effective coronary flow, Leb et al . (1970) 
noted that after nicotine injection there was a significant correlation between 
supply of oxygen (effective blood flow) and oxygen demand of the myocardium. 
By direct visualization of the coronary capillaries, an increase was noted in 
the movement of red blood cells on the surface of the cat heart following the 
injection of nicotine (Bing et al . , 1971; Hellberg ct al . , 1972; Pachingcr et al. , 
1972). There is no evidence that nicotine causes coronary insufficiency in the 
normal heart. 
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In some investigations performed on the dbg heart with ischemia, 

Bellet et all (1960b) observed that the increase in coronary blood flow in 
response to nicotine was considerably less in the Ischemic heart as compared! 
with'the normal heart. A reduction in capillary blood flow of the ischemic 
heart fbllowing nicotine injection, has been observed by Corsinf et al . (1968) 
and Mathes and Rival (1971). A redaction in response to nicotine has also been 
observed in the atherosclerotic rabbit heart (Travell et al , , I960) and in 
the heart with pitressin-induced spasm (Kareva, 1963); The avian hearts 
show only a vasoconstrictor response to epinephrine, whereas the hearts of 
other species show a vasodilation (Juhasz-Nagy et__al. , 1965). 

The increase in coronary blood flow following nicotine injection is 
accompanied by an increase in cardiac output in the dbg (Corbascio and 
West, I960; Parson et al * , 1965). This effect is the outcome of positive 
chronotropic (Nadeau and James, 1967; Ross and Blesa, 1970)iand positive 
inotropic action of nicotine ('Ptiri et al . , 1967, 1968); The phenomenon occurs 
also in man following the injection of nicotine (Boyle et al. , 1947; Schweizer 
et al . , I960; Dock, 1963; Valori et al. , 1964; Solti et al. , 1964). 
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X-C. Experimental Hypertension 

Nicotine causes vasoconstriction of the extremities. This effect has 
been demonstrated in normal subjects following injection of nicotine into 
the brachial artery (Stromblad, 1959; Whelan,, 1968) or after it has been 
injected intravenously (Rotitenstein et al . , I960'; Solti et al . , 1966). 
Vasoconstriction in response to nicotine has allso been noted in the bat 
wing (Alartz et_al. , 1970) and in the mesenteric vessels of the cat (Saphir 
and Rapaport, 1969) and of the rat (Balourdas, 1966; Albertini et__al* , 1967). 

There was no reduction in blood flow in rat skeletal muscle (Rakusan, 1967) 
and human brain vessels (Solti et al . , 1963). 

Several attempts have been made to develop hypertension'in animals 
receiving nicotine for an extended period of time* Wenzel' e t al. (1964)i 
treated rats for 55 weeks andi observed first an elevation and then a depression 
of systolic pressure. AHtee and Mattila (il966) failed to produce chronic 
hypertension. The only successful attempt is that of Bhagat (1968). Individuals 
who are habitual smokers have a lower mean blood pressure than nonsmokers 
(see Section IX-B). A possible explanation has been suggested by observations 
of D hag at ct al . (1971) that in dogs nicotine causes vasodilation by a central 
action: and by stimulation of beta adrenergic receptors through the catecholamines 
released'during exposure to cigarette smoke. 
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In the course of investigating the toxicity of nicotine, Adler and: 

Hensel (1906) discovered lesions in the aorta of rabbits. The lesions were 
degenerative and' aneurysmal; they were similar to those induced by 
epinephrine and unlike the human form of atherosclerosis. Degenerative 
lesions were later seen in rabbits by Grosgogeat and Roubelakis (1965) 
and Lell'ouch et al . (1968) and: in dogs by Hueper (1943) but were not seen in 
rats by Thienes (I960), The chronic administration of nicotine alone caused 
a transient increase in blood lipids but the level approximated the control 
level towards the end: of the experiment (Schivelbein et al . , 1970). Although 
the calcium controls of the aorta of nicotine-treated rabbits was increased, 
there were no differences in histological changes in the blood vessels: 
between nicotine-treated and control rabbits. 

The rabbit has been the favorite animal for experimental induction 
of atherosclerosis. The initial attempt of Wenzel et al . (1959) failed to 
establish an increase in severity of atherosclerosis in rabbits on a high 
cholesterol diet. Two other groups reported an increase in extent of dietary- 
induced atherosclerosis in nicotine-treated rabbits—one group from 

Chicago (Haas et al. , 1966a, 1966b, 1968; Landerholm et al . , 1967) and 
another group from Boston (Stefanovich et al . , 1969). The oxygen uptake 
of tissues from hypercholesterolemic rabbits has been reported to be more 
sensitive to the depressant action of nicotine than that of tissues from 
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normocholesterolicmic rabbits (Adachi et al . , 1965). Nicotine was shown 
to change the lipid patterns of the perfused dog aorta and coronary artery 
(Kupke, 1972)* The results were regarded by the author as supporting the 
hypothesis that nicotine may impair oxidative enzymes by damaging the 
mitochondrial structures, thereby leading to lipid accumulation. Experiments 
on the atherosclerotic dog aorta and the human aorta are needed. 
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X-E. Experimental Hyperlrpidemias - 

Epinephrine is known to mobilize free fatty acids from fatty tissue 
and this was followed by elevation of cholesterol and triglycerides in the 



blood (Kaplan et al . , 1957; Sussman et al. , 1958). A similar response 
was noted to nicotine administration in dogs (White et al . , 1964; Kershbaum 
et al . , 1965, 1967a, 1967b). There is also an accompanying' elevation of 
blood glucose related to the release of epinephrine which has a glycogenolytic 
action (Tsujimoto et al . , 1965; Milton, 1966). Hyperlipidemia induced in dogs 
by nicotine can be prevented! by prior injection of adrenergic blocking drugs 
(Kershbaum et al . , 1966). Animals with hypercholesterolemia show an 
interaction with nicotine. The adrninistration of nicotine and ergonovine 
produces necrosis in the heart (Wenzel et al. , 1961). Grosgogeat did not 
findi lesions in the rabbit aortic wall with nicotine treatment alone 


(Grosgogeat et al . , 1.965). There is a diminution in the rate of synthesis 
of cholesterol in dogs that have been subjected! to chronic administration of 
nicotine (Gudfojarnason, 1968). The relationship of cholesterol to 
atherosclerotic lesions is discussed in the preceding section. 
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The release of epinephrine from the adtenal medulla Has been known' 
to increase the coagulability of the blood in vitro (Cannon and Gray, 1914; 
Cannon'and Mendenhall, 1914a, 1914b), More recently, this phenomenon 
regarding epinephrine has been demonstrated by techniques involving 
experimental thrombosis (Kosewell et al. , 1966) and platelet aggregation 
(Shimamoto and Ushioka', 1963; Ardlie et al . 1966; Hampton and Mitchell, 1966; 
Besterman et al. , 1967). 

That nicotine releases epinephrine does not necessarily mean'that all 

its reported effects on blood coagulation are mediated through this mechanism. 

Platelet aggregation results from: the in vitro a ddition of nicotine, which must 

a significant amount of: 

act directly on the cells not containing/epinephrine (Werle and Schievelbein, 
1965). In the rat, the thrombosis induced by a single subcutaneous injection 
of carragenine and nicotine can be simulated by substituting epinephrine for 
the nicotine (Jan et al' . , 1969). Chronic injection of nicotine in the same 
animal species caused decreased thrombus formation, indicating that there 
is no experimental support for the statement that habitual smokers are 
susceptible to thrombus formation (Wenzel and Richards, 1970). In rats 
maintained on a hypercholesterolemic diet, the administration of nicotine 
shortens coagulation time (Singh, 1965)i 

In other species, nicotine has varied effects, such as: reduction of 
toxicity of nicotine: injected intravenously by increasing' the number of platelets 
by transfusion in rabbit (Schievelbein'and Schirren, 1964), decrease of 
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fibrinolysin in the guinea pig by chronic administration of nicotine (Belli ct al . , 
1965), and nicotine-heparin antagonism when added to human blood in vitro 
(Singh and Oester, 1964a, 1964b). These observations suggest that nicotine 
influences coagulability by several mechanisms other than the release of 


epinephrine. 
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XI. CIRCULATORY EFFECTS OF CARBON MONOXIDE 


rC1SAP.ETTE f-.a 1 

i: 

CAReON MONOXlOE 

I 

CARaOXYMEMCCLOaiN 



A. CarboxyhemoglbbLn Blood 

Levels--. 287 

B* Influence of Smoking on 

Alveolar Air and Blood Levels 

of Car boxy hemoglobin - 295 

C. Coronary Circulation and 

, Myocardium- 300 

D* Experimental Atherosclerosis - - 308 
£. Blood Cells and Plasma------315 


3d CARSON MONOXIDE 


The most important single measurement for assessing the extent of 

exposure to carbon monoxide contained in cigarette smoke is that of the 

blood level of carboxyhemoglobin. This form of hemoglobin reduces the 

availability of cxygen, so that there is a danger of producing generalized 

hypoxia. It has been suggested that the hypoxia In the myocardium would 

to 

lead to coronary heart disease and! vascular hypoxia/atherosclerosis. The 
experiments which' form the basis of this statement are analyzed 1 in the 
present section. 

The author has completed a separate review entitled "Cigarette Smoking 
and Carbon Monoxide" and submitted it to the Council for Tobacco Research on 
January 3, 1973. It contains a discussion of the effects of carbon'monoxide as it 
relates to cigarette smoking. The circulatory effects are recounted in this 
section and the literature has been updated to July 1, 1 97 3. 
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XI-A. Carboxyhemoglobin Blood Levels 


The carboxyhemoglobin present in the blood is not able to dissociate 
the 

readily to allow/hemoglobin portion to combine with oxygen. The blood levels 

with 

are reported for the habitual smoker compared / the nonsmoker, and the 

acute elevation during cigarette smoking. 

with 

1. Habitual smokers compared/ nonsmokers. The first identifi¬ 
cation of carboxyhemoglobin in blood of smokers was accomplished by 

carboxyhemoglobin 

Hartridige (1919-1920). He estimated the/level in one smoker to be 6% 
and in another to be absent. A more extensive investigation was completed 
by Gettler-and Mattice (1933), who compared four groups of habitual cigarette 
smokers. The group of 12 rural dwellers had a mean value of 1.2 % carboxy¬ 
hemoglobin in the blood, while 18 New York City residents had a mean of 
1.4%, 12 New York City cleaners a mean of 3. 5 %, and two New York City 
taxi drivers a mean of 13. 5 %. These results proved for the first time that 
the carboxyhemoglobin contained In blood of habitual smokers was not only the 
result of cigarette smoking but was also the outcome of inhaling an atmosphere 
containg carbon monoxide released from automobile exhaust and other sources. 

There have been 28 additional reports of carboxyhemoglobin in blood 
levels among cigarette smokers and the results are summarized in Table XIi-A. 
The mean values do not represent the effect of cigarette smoking because the 
contribution of carbon monoxide in the atmosphere has to be subtracted. The 
last column in Table XI-A is the net level of carboxyhemoglobin which can be 
attributed to cigarette smoking and was obtained by subtracting the mean 

1005050500 
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blood levels for controls who were nonsmokers. The following generalizations 
can be madte from the published results. 

a. The 30' investigations summarized in Table XI-A were per¬ 
formed! in various cities in the United States and Europe. . The highest mean 
level is 16. 2% for a group of 6 U 1 . S. Army enlisted men (Meigs, 1948). This 
represents an error in the analysis, since the blood levels for nonsmokers 
were also high. All the other mean levels were below 10 % carboxyhemoglobin. 

b. The overall mean level for 2, 054 subjects reported in the 
30 investigations is 3.76 %. This represents the average blood level for 
smokers in the morning, 4 to 12 hours after they smoked a cigarette. 

c. The contribution of atmospheric pollution to the increased 
blood levels of ca rboxyhemoglobin can be derived by subtracting the blood 
levels for controls who were nonsmokers. Twenty-one of the investigations 
included nonsmokers, so that it was possible to subtract their mean levels 
from' those of habitual smokers. The net difference between 2 groups repre¬ 
sents the contribution from smoking alone, which amounted to a mean of 
+2. 19% of carboxyhemoglobin for 2,781 subjects. This mean value was 
calculated regardless of the number of cigarettes consumed. 

d. Ten investigaters related the amount of cigarettes consumed 

daily to blood levels of carboxyhemoglobin. The consumption of 20 or less 
cigarettes per day showed the following net change in blood carboxyhemoglobin 
levels in each case: +1.6% (Schmidt, 1 9 39); +2.4% (Schrenk, 1942); +2. 1%. 
(Parmeggiani and Gilardi, 1952); +1. 0% (Goldsmith ct al . , 1963); +1. 9% 
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(Curphey et al. , 1965) +0. 3 % (Balbo ct al. , 1966); and + 0. 9 % (Roach et al ., 
1971). The net changes in blood carboxyhemoglobin levels for subjects 
consuming, one or more cigarettes were respectively:: +2. 9% (Schmidt, 1939); 
+ 3.7% (Schrenk, 1942); f3. 5% (Parmeggiani and GLl'ardi, 1952); +1.1% 
(Goldsmith: et al . , 1963); +3.6% (Curphey et alu , 1965); +2. 0% (Balbo et al. , 
1966); and +8.0 (Yacoub et al . , 1970), The last-mentioned value represents 
the highest net level of carboxyhemoglobin, next to the +11. 0% referred to 
above as reported for the U. Si, Army enlisted men. 

(Table XI-A appears on the next page. ) 
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Table XI- 

-A. Carboxyhcmoglobin levels in 

the blood 
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1 

of habitual smokers. 

Reference 

Nature of habitual smokers 

No. of 

Ca rboxyl 

cnvoplohin bio rub 1 level r i 

'car) 

(Cigarette consumption) 

Subjects 

Smokers- 

Non-smokers • Nr! 

fY 



Mean ± SD (Range) Mean | 






Hartridge (1919-1920) 

London volunteers 

2 

3. 0 

(0-6) 

Gcttlcr and Maltice 

New York residents 

18 

K4 

Cl. 0-4. 1 }i 

(1933) 

New York street' cleaners 

12 

3. 5 

(1.2-0. 9)i 


New York taxi drivers 

2 

13.5 

(8.0-19) 


Rural dwellers 

12 

1.2 

(0.5-3. 6). 

Ruhl and Lin (1936) 

Berlin volunteers 




• 

(non-inhalers in morning) 

21 

0.6 



(inhalers in morning) Z5 0. 5 

(heavy, inhalers in morning) V3 1. 3 

(heavy inhalers in evening) 1'3 2. 6 


Schmidt (1939; 1940): 

Bonn 1 volunteers ; 






(20- 30/day.) 

3 

3* 5 

.0.6 

*V2. 9 


{> 30/day) 


7.2 


r-6. 6 


(10J20/day) 


2.2 


1-1.6 

;. 

{< 1 0/day) 


1.5 

■ * 

+0..-9. 

Schrenk (1942); Sievers, 

Holland tunnel workders 

• 



' 

Edwards Murray and 

(220/day 

39 

4. 1 ± 1.9 

1.7 

*-2. 4 

. Schrenk (1942) 

(>2 0/day) ■ 

.21 .. 

5.4 ± 1.8 


+3.7 


(pipe) 

5 

2.5 



fo 

(cigar) 


3. 2 



Wenncsland 1945 

Stockholm volunteers 






.. (<15/day) 

35 

(0. 5-10. 5) 




(pipe) 

7 

(0-M .5) 



Meigs 1948 

US army enlisted men 






(6-2 0/day 

6 .. 

16.2 (1.9-45) 

5.2 

+11.0 

Parmeggiani and 1 

Italian volunteers 





Gilardi (1952 ) 

(10-12/day.)'. 

14 

4.9 (l-9)i 

2. 8 

H 2. 1 


(15-2 5/day) 

6 

6.3 (2-9.5) 


+ 3; 5 


(30-40/day.): 

3 

9.3 (6-14) 


+6* 5 

Barthc, Paris,, 

Paris workers # 

100 

(0. 8-2. 0) 



Duciiemin and Thomas 

*'• 





(1953) 






Ruel and Barthc (19^4) 

V 

Paris workers 






«10/day). 


1.0 




(10 -15/day) 


1.7 


. 


(>20/day ) 


2.7 



Yalic and Duric (li954) 

Yugoslavian workers 

75 

3. 8 ± 1.9 

0.9 

+ 2. 9 

r(^ J\cr, Cadigan, 

Boston workers 

• 9 

4.7 (3. 1-7.9) ■ 

0. 9 

+ 3. 8 

•• ^Tiiicott, Jones and 


. 




V A4arl;.(l'937) 






- Dahls from, Nordstrom- 

• Stockholm' volunlcc rs 

6 

2.1 (1. 2-3.0) 

0.7 

M. 4 


<5iu l.ct*fi and Rothschild: 
(1958) 
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Reference 

Nature of habitual smokers 

No* o i 

Carboxylsonoglohih hi hod level 


(Year) 

(Cigarette consumption) 

Subjects 

Smokers 


Non - smokers * W J 




Mean ± ! SD (Range) 

M ca n 


iL/nder and Harper 

Sunderland volunteers 

3 

3. 8 

(3. 2-4.8): 

. 0* 9 

+2. ? 

(1962) 

Hof router, Cafeott and 

Cincinnati volunteers 

19 

2. 9 


1.9 

4-1.0 

Xintaras (1962) 







Goldsmith, Schuctte 

San Francisoo longshoremen 


* 




and Novick (J 963) 

(< 10/da, y) 

429 

2. 3 


1.3 

. +1. o 


(10-40/day)! 1035 

3.4 



f 1.1 


(> 40/tiny) 

233 

5*5 



♦ 4. 2 

Curphrey, Hood and 

Los Angeles longshoremen 


*2. 3 




Perkins (1965) 

{light) 

55 . 


0.4 

4- 1.9 

* 

(medium ) 

153 

3.0 



f 2.6 


(heavy) 

29 

4.0 



4-3.6 

Ayres, Gianelli and 

New,York volunteers 

25 

4.2 


0.9 

<•3. 3 

Armstrong (1965) 

clV. -,/fc 

* * 





Balbo, Marucci and 

Paris workers 






Ronchi (1966) 

(5/day) 

34 

2. 1 

(0-9.8) 

1.9 

+ 0. 2 


- * (10/day) 

32 

2,2 

(0-9:5) 


+ 0..-3 

- 

(15/day) 

16 

2.2 

(0-5. 9) 


4-0 . 3 


(20/day) 

20 1 

2.2 

(0-6.9) 


4-0. 3 

V-'^L^Xain c, Nelson 

(30/tiay) 

7 

2.8 

(0 L 5. 2) 


4-2. 0 

Durham workders 

5 

3‘8 


1.6 

4-2. 2 

v and Bartlett (1969) 







Bhown, Maitrya and 

Indian boedi smokers 





! 

Haq (1969) 

(<10/day 

7 

4.8 

(3.4-5. 6): 


4 

# . 

(10-19/day) 

8 

5. 9 

(5.6-6. I) 




(20-2 9/da y )' 

8. 

6.9 

(6.6-7. 3) 




(>29/day ) 

7 

9.4 

(8, 5-10.5) 



Yaeoub, Faure, Mallion 

Paris workers 




. 


and Cau (1 970) 

(20/day, inhaled) 

90 

9.5 

* 

1.5 

.4-8. 0 


(20/day non-inhaled) 

97 

6.0 . 



+ 4.5 

Roach, Ribufol and 

Toulouse volunteers 






Bourbon' (1 971) 

{< 1:0/clay) 

5 

2. 5 

(1. 0-5. 5 

1. 6 

fO. 9 


{> 1 0/day) 

15 

4.25 

(i. o-i n. o) 


+ 2.6 

Brewer, Eaton, Weil 

LcadviJlb volunteers 

20 

6. 6 ± 2. 7 


• 


and Grover ( 1 970); 
Brewer, Eaton, 


• ’• •: 


• 

* 


Grover and Weil (1971) 



* 



Weiss, Slaw sky and' 

Boston patients with fibrosis 

8 

4.2 ± 2. 7 


1.5 

' +4.2 

Des/orges ( l 971) 








Los Angelas residents 

81 

5.7 

(3*2-14.2) 

i 1.5 

+4. 2 

Hansen,, Wilke, 

Hamburg workers 

40 

4. 9 i 1.0 


0. 75 

+ 1.2 


Mai6my and Gothcrt , 
(1972) 
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Refer cnee 

Kalure of habitual smokers 

Noi of 

Ca rboxvliimorjobin 

blood ’evil G- 

(Year) 

Cigarette consumption) 

Subjects 

Smokers . 

Mean i SD (Range) 

Non-smoke is r Net . 
Mean 

w-- j*son. Garb y , 
^ ,bc rt and 

Naar (H972) 

Uppsala volunteers 

6 

2.7 (1.5-4. 4) 

1.27 . Vi.-: 

Mean (overa ill for 

number of subjects) 

4 

3. 76 

(2954 subjects) 

-(-2.lv 
(2781! subjee 


* Some of tnc values were reported in volumes %. and arc expressed in this table as saturation % 
assuming: normal hemoglobin values* 


^See Table 4 for details. 
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Xl-B, Inf ) nonce of Smo k ing on Alvoolnr Air and Plood Novels 
of Car box vhemci? job in 

Jongbloed (1939) analyzed the carbon-monoxide content 1 in alveolar 
air. A trace of carbon monoxide (about 0. 0004 % or 4 ppm) was detectable 
in the alveolar air of nonsmokers. In one smoker the content was 10 ppm 
in the morning before smoking. Then the subject was given 4 cigarettes, 
each one taking 12 min to smoke with an intervening 12-minute rest period. 
The results; were as follows : 


before 1st cigarette 

14.0 

ppm 

after " " 

17. 9 

M 

before 2nd 11 

19. 4 

II 

after 11 " 

23. 2 


after 3rd " 

27.1 

II 

after 4th 11 

31.5 

II 

32 min after 4th' cigarette 

29.0 

II 

52 min " " 

26. 6 

II 

72 min '■ 11 " 

23.7 

II 


There was a; progrcssive increase in the level of carbon monoxide in the 
alveolar air up to the end of smoking the 4th cigarette. Then a fall 
occurred in the concentration of carbon monoxide in the alveolar air. 

Other investigators have confirmed the observation of Jongbloed. 
Ringold ct al l (1962)i analyzed the expired air after a 20-sccond breath^liolding 
period. The mean ± SD levels of carbon monoxide were as follows: 


Nonsmokers (9.3 subject's): 

II e av y s rn ok e r s (41s ubj c cts) 
Tight smokers (25 subjects)! 
Pipe or cigar (9 subjects) 


0.8 ± 4-7 ppm 
16.4 ±.12:6 " 
7.7 ±10. 9 M 
3. 8 ± 4. 9 11 


Cohen ct al . (1971) reported similar observations and correlated expired: air 
level's of carbon monoxide with blood levels of carboxyhcunoglobin. 

The results of investigations relating to blood car boxyhemogl'obin 
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levels arc summarized in Table XI-3.The essential features of the table are: 

1. The 11 investigations consisting of measurements of carboxyhemoglo- 
bin in blood, resulted: in a mean peak ‘level of 5. 26%: in 2 9 poofed subjects. The 
net effect of smoking which was calculated in 15 subjects was an increase of 3. 81% 
of carboxyhemoglbbin.. 

2. There are isolated values as high as 12, 3% (Jaracli et al l, 194 1), H0% 

(Ruhl and Lin, 1936) and 6. 5%; (Whitehead and Worthiagton, 1961). However, since 
the control value prior to smoking was not measured, it was not possible to cal¬ 
culate the net effect of smoking. 

3. None of the investigations summarized! in Table XI-B determined the duration 
of the rise in ca rboxyhemoglobin.. On the basis of work concerning experimental 
inhalation of carbon monoxidb mixture, the duration depends on the concentration 

of inspired air. There Is probably, a slow fall in ca rboxyhemoglobin until the next 
cigarette is smoked. 

After cessation of smoking, a reduction occurs in blood levels of carboxy- 
hemoglobin (Belli and Guiliani, 1955; Ramsey, 1972; Rosenberg, 1968, 1 971, 1972)' 
The rate of fall in concentration was accelerated 1 by exercise or muscular effort 
("Ca stcllinot 1955; Crosettii et al, 1 966;; Shields, 1 97 1 )i 

Animals have been exposed to cigarette smoko for the investigation of its 
effect. Tlj.e blood level of ca rboxyhemoglobin is elevated in mice (iLeuchlcnbcrger 
et al , 1965 h hamsters (Pont enw ill cl al l, 1966, 1 967) and rats (Driscoll ct al , H972)i 
In the last-mentioned species, the blood: level of carboxyhemoglobin was influenced ’ 
by the nature of cigarette used. With unfiKcrcd smoke, the rat held its breath, 
whereas filtered smoke was inhaled with-continuation'of thoracic respiration. 

(Tabic XI-B appears on the next page. ) 
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Table XI 

-B. Acute effects of cigarette smoking orj 

... . Page ? Q ,7 

ca rboxyhcmoglbbiin levels. 

Reference 

Number of Cigarettes 

No of 

Peak 

Ca rhavvh'-rnorlohin blood levels 


* 

Subjects 

Mean 

(Range) i A 

j^.ison andiHastings 

10-15 

6 

4, 3 

(3, 1-6.7) 

(1933) 




Rulil and Lin (1 936) 

i-2 ■ 

. 5 


.(3.2-10)1 . . .' 

' Schmidt (1 939; 19-10} 

1 

1 


+ 1.1 


5 

2 


+ 1.6; +4 , 

* Hsi-Pu and LiMing 

1-5 

43 

(<5 in 807a of subjects) 

(1910}: 




n 

Bara eh, Eckman and' 

20 

18 

•5.7 

(2. 2-12. 3) 

Molomut (1 911) 

. * 



MacFarland; Roughton, 

1 

1 


+2.0 

Halperin and Niven 

3 

1 


+4.0 

<1944} 

.. 



• . 

. Fabre, Truhaut and 

24 

5 

4. 85 

+2. 7 

Berrod (1951) 




* 

Parmeggiani and 

2 

1 * 


+3 

Cilardi (J952) 

• 




^* smith, Terzaghi 

12 " " 

1 


+11.9 

\ and Hackney (1 963) 





Bowden and Wood ha 11 ' 

2 

2 


i 

+ 1.5 

(1964) 





Hanrull and O'Neill 
(1969) 

20 (cigars) 

1 


.+ 13 

Mean (overall for number of subjects) 

5. 26 


+ 38 



(29 subjects) 


(15 subjects) 

■ i 


Some of the values were reported in volumes % and are expressed in this table as saturation ^ assuming 
normal hemoglobin values. 



\ 
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XI-C. Coronary Circulation and Myocardium 

In recent years there has been an increasing number of publications 

associating coronary heart disease with the carbon monoxide contained in 

cigarette smoke (Jaffe, 1 968; Dinman^ 1969; Robin et ah_ , 1969; Goldsmith, 

1970 1 ; Szollosi et ah , 1970; Tibblin, 1971; Schievelbein and Eberhardt,, 1972; 

Maryland and Bersay, 1972)* The evidence for stating that the carbon monoxide 

• content of cigarette smoke causes coronary heart disease is indirect. A review 

of the investigations concerned reveals that the levels of carboxyhemoglobin in 

unlikely to 

the blood of habitual smokers are / cause coronary heart disease. 

■ *. 

s 1« Coronary circulation . The effect of exposure to lower concen¬ 
trations of carbon monoxide in high-pollution areas of Los‘Angeles has been 
examined by Cohen et al. (1969). The case fatality rates for patients ad¬ 
mitted with myocardial infarction to 35 hospitals during 1958 were examined. 
The results indicate that there was an increase in fatility rate in high-pollution 
areas and that this difference was evident during periods of relatively increased 
carbon monoxide pollution. However, it was not possible to prove cause and 
effect relationship between carbon monoxide and high fatality rate, since there 
are other pollutants involved. In the same city, Haywood et al. (1972): examined 
34 patients with acute myocardial infarction and 35 control patients with 
diverse diseases. Carboxyhemoglobin levels averaged 5. 14% for the infarct 
patients and 4. 8% for the controls; there was no clear-cut relationship 
between carbon monoxide and acute infarction. For patients with angina 
pectoris, exposure to the heavy morning freeway traffic in Los Angeles 
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caused a decrease in exercise performance that initiated the onset of angina 
(Aronow, et al. , 1972 ). The mean blood levels of ca rboxyhemoglobin'In % were 

1. 12 ± 1. 2 0 before, 5. 08 ± 1. 1 9' immediately after leaving the fireeway, andi 

2 . 91 ± 0. 93 two hours later. Any one of the pollutants other than carbon monoxide 
may be responsible for quicker development of angina after liess cardiac work. 

Ten patients with angina pectoris were examined by Aronow and Rokaw (1971) 

and Aronow et al. (19.71 ) following the smoking of low-nicotine cigarettes. 

After each' subject had smoked 8 cigarettes, at the rate of one every 30 min, 
the carboxyhemoglobin level in the blood rose from 1. 58 to 7.7 9%. This was 
accompanied by a decrease in 1 exercise tolerance. The only direct proof would 
be to repeat similar observations on patients inhaling carbon monoxide mixture. 

De Bias et al . (1 972 ) expos ed dogs with myocardial infarction to 100 ppm'carbon 
monoxide for 14 weeks. The elevation of the blood carboxyhemoglobin level 
to 14 % did not influence the electrocardiogram nor the serum enzymes that 
would be expected to accompany increasing' severity of hypoxia. Carbon monox¬ 
ide alone, producing up to 14% saturation of carboxyhemoglobin, does not 
appear to exaggerate myocardial infarction in dogs. Exposure of rabbits for up> 
to 14 months, resulting in a blood level of 1 5 to 40% carboxyhemoglobin, 
causes myocardial'damage (Andersson, 1972). 

The effects of inhalation of 0. 1 or 5 % carbon monoxide, sufficient to 
raise the carboxyhemoglobin level to between' 5 and 25 % in dogs andiliumans, were 
reported By Ayres ct al. (196'9. |; 1970'. There was an increase in coronary 
blood' flbw, and alteration of lUctate and 1 pyruvate metabolism. Most of these 
changes would be accounted for by, hypoxemia, although a direct effect of 
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carbon monoxide on the coronary vessels has not been excluded. One of 
the five subjects that inhaled 0. 14% carbon, monoxide developed'evidence of 
mild left-ventricular dysfunction (Ayres et' a I .. 1965). 

2. Cardiac out out. Exposure to carbon monoxidte resulting in carboxy- 
hemoglobin levels of 10 % saturation does not 1 influence cardiac output in sub¬ 
jects afte r a few hours (Brody and Coburn, 1969, 1 97 0); or after 8 days (Klauscn et all. 
1963). With levels exceeding H5 % saturation, there is either an increase or a 
decrease in cardiac output (Diamant-Berger et al. , 197 0; Katzschmann, 197 0). 

The response of the heart to muscular exercise has been assessed 
during exposure to carbon monoxide. Guillern et al . (19:07) exposed 12 subjects 
to a concentration of 50 to 100 ppm and noted: an increase of cardiac acceleration 
during effort. Chevalier et al, (1963) previously reported a lower heart rate for 
exercising subject's exposed to carbon monoxide, but the concentration was not 
stated. Pirnay et al. (1971a and b). reported cardiac acceleration due to muscular 
exercise during exposure, with carboxyhemoglobin. saturation of 15 %* but no 
comparison, was made with exercising subjects not submitting to carbon monoxide 
inhalation. Vogel and Gleser (1972) and Vogel et ah (1972) investigated blood' 
levels as high as, 20 % saturation and failed to show a difference in cardiac out¬ 
put response, although there was an exaggerated> tachyca rdia during exercise as 
compared with subjects not experiencing hypoxia. The pumping capacity of 
the heart is not influenced! by ca rboxyhemoglobih. blood levels of up. to 20 %. 

Krumholz et al ., (1964, 1965) reported a greater oxygen debt in smokers during 
exercise than nonsmokers, but there are no measurements of carboxyhemoglobin 
to explain the difference: The changes in heart function associated with cigarette 
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smoking discussed by Roskamm (1964) and Anderson (1971 ) related to con¬ 
stituents of cigarette smoke other than carbon monoxide. 

3. Myocardial effects in animals. The rat has been the laboratory ani¬ 
mal most extensively used to investigate myocardial effects of carbon monoxide. 
Asmussen and Paulsen (1 953) exposed immature rats for 60 days to an atmos¬ 
phere containing carbon monoxide. The blood levels were kept at 50 to 60% 
carboxyhemoglobin. Compared with control rats, the carbon-monoxide-treated 
rats were inferior in their ability to swim till exhausted and to withstand low 
oxygen tension. The carbon-monoxide-treated rats showed cardiac hypertrophy 
and a slight but significant increase in the relative number of coronary capillaries. 
Suzuki (1969) administered 1 % carbon monoxide for 10 min to mature rats and 
the animals were sacrficed from 10 min to 24 hours after cessation of in¬ 
halation. The electron microscope examination of the heart revealed intra¬ 
cellular edema, swelling of mitochondria and sacroplasmic reticular, dis¬ 
ruption and reduction of cristae, disappearance of mitochondria, appearance 
of Hpofuscin pigment granules and lysosomes'and increase of glycogen granules 
and fat droplets. The author concluded that the effects of carbon monoxide 
on the heart result not only from hypoxemia but also from the direct toxic 
effects on the specific respiratory enzymes. Holczabek (1971) arrived 
at a similar conclusion following exposure of rats to 3 % carbon monoxide. 

Slater (1950) demonostrated inhibition of dihydrocozymase oxidase of heart 
muscle exposed to carbon monoxide in vitro ; 

The direct effects of carbon monoxide on the monkey heart have not 
been investigated. Since there is a species difference relating to pulmonary 
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effects, it is reasonable to suspect that this may also apply tO'the heart. 

The rabbit heart shows cardiac necrosis, which could be interpreted to be the 
result of hypoxemia rather than the direct effect of carbon monoxide (Veith, 
1940). 


O 
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Cigarette smoking causes vasoconstriction of most vascular beds. 

These effects are brought about by nicotine contained in the smoke. The 
carbon monoxide absorbed during smoking does not: contribute to vascular 
effects. In animals,, the pattern of action of carbon monoxide is vasodilatation 
with elevation of body temperature (Binet and Burstein, 194.8; Coret and Hughes, 
I964f Nielsen, 1971). In man vasoconstriction of the Hand reflexly induced by 
cold is reduced by levels of 1 9 and 1 25 % carboxyHemoglobin (Ileistad and 
Wheeler, 197,2). 

The influence of carbon monoxide on capillary permeability has been' 
investigated in humans and animals. In man; exposure to carbon monoxide 
for 8 days caused an increase in the permeability, of the capillaries to 
albumin (Siggaard-Andtersen et al. , 1969); The increase in permeability 
could not be demonstrated; in the calf muscle {Petersen et al. , 1968). In 
rabbits, guinea pigs and rats there is an increase in permeability inthe peri¬ 
toneal cavity (Gothert ct al ., Ii970) and subcutaneous tissue (Van Liew, 1968 a 
and b, 1 97 0 )i 

Although no specific case of arterial disease caused by carbon monoxide 
associated with cigarette smoking has been'reported, there have been repeated 
suggestions of cause and effect relationship; The facts are as follows: 

1l In patients with thromboangiitis obliterans or Buerger's disease, 
Astrup: (1 964 )'pointed out ai connection between smoking and increased affinity 
of hemoglobin. Astrup (1966 a and b):and Astrup et al . (I 966)' showed the 
increase in affinity for oxygen to be associated with carbon monoxide present 
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in tobacco smoke, since higher carboKyhemoglobin level's were observed in 
smokers with thromboangiitis obliterans than in. healthy smokers. Mulhausen 
et al. (1967) confirmed this observation in another group of patient's* Kjield!sen> 
and Mozes (1969) and Kjeldsen (1969) noted in a third group of patients that the 
carboxyhcmoglobin saturations and cholesterol level's are higher in controls. 
Birnstingl et al. (1966) demonstrated that patients with thromboangiitis obliterans 
did'not show a greater alteration in oxygen affinity produced by smoking than did' 
compared with normal 1 smokers. The possibility that ca rboxyhemoglobin in¬ 
creases blood viscosity and therefore reduces the velocity of blood circulation 
and hastens the tendency to thrombus formation, has been excluded by measure¬ 
ments performed by Solvsteen and Kristjansen (196 8)* 

2. That exposure to> carbon monoxide could lead to atherosclerosis 
was proposed by Hueper (19441 as part of his anoxemia theory. Astrup and 
his collaborators have attempted to find experimental support for this theory 
in cholesteroll-fed rabbits - see reviews by Astrup (1967, 1969, : 1970, 1972) 
and by Astrup and Kjeld'sen> (1 97Q)[ The exposure to carbon monoxid'e enhanced 
the development of atheromatosis (Astrup et al . ,1968^ 1 97 0 a and b), T he develop¬ 
ment of the lesions was enhanced by hypoxia and reversed by hyperoxia( Kjeldseni 
et all, 1968, 1969). The appearance of lesions was accompanied by elevation of 
serum lipid level's (Truhaut et al . , 1'968; Astrup et ; al. , 1970 Kjeldsen, 1970a), 
change in'lactate dehydrogenase isoenzymes of the aortic arch (I lellung - La rs en 
et al. , 1968), increased endothelia permeability (.Wanstrup et al . , 1969), and 
ultra structural intimal changes (Kjelds en ct all . 1972)i In human subjects 
exposed to carbon> monoxide, an increase in capillary, filtration ra*e (Siggaard- 
Anderscn et ah , 1967) and el'evation of serum lipid levels (Kjeldsen, 1 970b) 
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have been demonstrated. It has been suggested that carbon monoxide in¬ 
hibits synthesis of cholesterol, leading to accumulation of lanosterol (Gibbons 
and Mitropoulus, 1972). Another effect of carbon monoxide is an increase in 
mitochondrial enzymic activity, which stimulates lipid synthesis within the 
artery (Whereat, 1970). Webster et a I. (1968) aggravated atherosclerosis 
by carbon monoxide exposure in monkeys fed with cholesterol containing 
diet. It has not been possible to develop atherosclerosis in animals exposed 
to carbon monoxide without supplemental cholesterol feeding. 

3. Examination of individuals who have been exposed to an environ¬ 
ment of up to JL, 000 ppm carbon monoxide with carboxyhemoglobin levels 
of blood between 2 and 26% for an average duration of 10. 5 years did not re¬ 
veal any early development of arteriosclerosis (Prerovska and Drdkova, 1967 a 
and b; 1971). The average values of serum lipid levels did not exceed the 
normal range. The results of experiments on rabbits do not apply to epi¬ 
demiologic surveys in humans. 
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XI-E. Blood Cells and Plasma 

The most consiistent effect of the carbon monoxide component of 

cigarette smoking is the appearance of carboxyhemoglobin in the blood. 

The molecular basis for the formation of cairboxyhemoglobin has been 

reviewed by Rossi-FanelK and ^ntonini (19.58),. Wittenberg 

and 

(li966) Keyes et ! al. (1967 ), Oski et al . (197.0.1, Bunn / Jandl (197 0 ): and 
Brewer etl al (1970, 1971)' There is a change in oxygen-dissocidtioni 
curve of blbod of smokers (Gutenkauf et al . f . 1967) and patients with 1 acute 
myocardial infarction (Eliot and Mizukami, 1967); There is an increase in 
oxygen affinity of the hemoglobin' presumably unrelated to carboxyhemo- 
globihi The consequences of the presence of carboxyhemoglobin to the 
circulatory system have been reviewed' by Eilienthal (I960), Bartlett (1968), 
Goldsmith and Landow (1968), Grut et al . (1970) and DuBois (197,0). 

Exposure to carbon monoxide causes an increase in platelet adhe¬ 
siveness in atheros clerotic patients (El-Ett-nashy et al . , 1 967) and in rab¬ 
bits (Birnstingl et al. , 1971). There is also an increase ini fibrinolytic 
activity in patients suffering from carbon monoxide poisoning (El -Attar, 1968 a 
and b) and in experimental animals (CandUra and Craveri, 1964). 



Four groups of situations a re cha ra cterized by hematologic changes. They 
are as follows: 

1. Exposure to carbon monoxide in man causes an increase in the 
red celli and reticulocyte counts; and the serum globulin fraction (Coscia ct al. , 
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1964; Tkachenko et al. l 966; Glass et al, , 1 968; Kjelds en and Damgaard, 
1968; Bethlenfalvay, 197 1a), The erythrocytes manifest some differences 
from normal erythrocytes in staining (Blackmore, 1970; Bethlenfalvay, 
1971b), denaturation of hemoglobin (Perrelli et al . , 1970) and a change in 
the shift of the oxyhemoglobin dissociation curve to the left (Brody and 
Coburn, 1969): 


o 


O 


2. In dogs, exposure to carbon monoxide increases Hemoglobin 
concentration (Asmussen and Vinther-Pauls en, 1949). This change is re¬ 
garded as an important mechanism for tolerance of acclimatization to carbon 
monoxide (Otis, 1970): A similar increase in hemoglobin and the red cell 
count has been noted in other species, such as rabbits (Truhaui et al . , 

1968), rats (Ramsey, 1969), rhesus monkeys (Theodbre et al, , 1971), and 
squirrel monkeys (Jones et al. , 1971). 

3. Cigarette smoking caused an increase in the red cell' count and 
hemoglobin, whereas abstinence caused a fall in the content of these in 
humans (Eisen and Hammond, 1 956; Pincherle and Shanks, 1967) and 

in hamsters (Reckzeh and Dontenwill, 1970). In another investigation in¬ 
volving smokers, the elevated hemoglbbin and red cell count were correlated 
with carboxyhemoglobin levels (Potrovic, 1970). A shift in the oxygen dis¬ 
sociation curve to the left has been noted in cigarette smokers (Gut enkauf et al ., 
1967; Birnstingle et ai . 1967), 

4. Patients suffering from myocardial ischemia with normal coronary 
arteriograms have been shown: to Have abnormal hemoglobin-oxygen dissociation 


- * 
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(Likoff et al . , 1967; Eliot and Bratt, 1969; Guy et aj , 1971). There is no 
evidence that these patients sustain ca rboxyhemoglobinemia, nor is the is¬ 
chemia associated with cigarette smoking. 

The above examples are clearly different entities. Cigarette smoking 
is included! only in situation 3 and carbon monoxide 1 to 3. 


O 
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PART SIX 


PUBLICATIONS AND RECOMMENDATIONS 


XII. Secondary Publications on Smoking and'Heart Disease 

XIII. Publications in Defense of Smoking 

XIV. Commentary on US Public Health Publications 

XV. Recommendations to.the Council for Tobacco Research 

The last group of sections is largely a commentary on the US Public 
Health Publications on "Smoking and Health. " Following the appearance of 
the first Surgeon General's Report in 1964, several secondary publications 
have appeared accepting the statement that smoking is causally related to 
coronary heart disease . There are only a few publications which challenge 
this statement. A list of recommendations to the Council for Tobacco Research 
concludes this report. 
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^ XII. SECONDARY PUBLICATIONS ON SMOKING AND HEART DISEASE 

The publications listed in this section are secondary to those which 
describe the original investigations covered in preceding sections. Since 
1864, there has been an increase in the number of publications accepting 
the Surgeon General 1 ^ statement that smoking is causally related! to coronary 
heart disease. The number of review articles, editorials, letters and 
special articles has increased! so rapidly that the total number appearing 
since 1970 approaches the number of articles appearing up to 1964. The 
total number at various periods is as follows: 




187,9- 1949 

1950^ 1 964 : 

1:965-1969' 

1970-1973 

A. 

Review articles (p* 323) 

22 

22 

14 

6 

B. 

Special articles (p. 328) 

I 

14 

29 

17 

c. 

Letters to the Editor (p. 332) 

I 

17 

14 

26 

D- 

Editorials (signed) (p. 336) 

— 

14 

14 

6, 

E* 

Editorials (unsigned) (p. 339) 

— 

14 

18 

15 

F. 

Miscellaneous articles (p. 342) 

_ 

, 

23 

7 


Total number of articles 

24 

81 

112 

77 
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XII. SECONDARY PUBLICATIONS ON SMOKING AND HEART DISEASE 


A. Review Articles 


1879 


BEGAI5NE D E: Les femmes qui fument'. Rev d'Hygiene Police Sanitaire 
1: 914-922, 1879. 


1883 

VALLIN E: Sur quelques accidents causes par le tabac. Rev Hvo 
5: 223-237, 1883. — ~^ 


1885 


POTAIN : De l'empoisonnement par le tabac. Sem Med 5: 
159-160, 1885. — 


. iMI 


o 


FAVARGER H; Chronische Tabakvergiftung und ihren Einfldss auf das 
Herz und den Magen. Wien Med V/ochenschr 37': 324-326, 


1887. 


1892 


CHAPMAN W C: Tobacco as a cause of hypertrophy and dilatation of the 
heart: "The tobacco-heart" with a report of cases. Med News 
61: 733-735, 1892. 


1902 


COUGHLIN R E: The use and abuse of tobacco. N Engl Med Month 
323-326, 1902. 


1905 


BRUNTON' L: The effect of tobacco in'health and disease. Practitioner 
75: 54-57,: 1905. 


1906 

BRUNTON L: The effect of tobacco in health and disease. Med' Exam Pract 
16: 143-150, 1906. 

KAKOV/SKI: Ueber den direkten Einfldss verschiedner Subs.tanzen auf 
das Herz. Arch. Int PHarmacoclvn Thor 15c 21- 139, 1906. 

o 


1917 


SIEBELT: Tabakmis sbrauch in. ursachlichcm Zusammenhange mit 
Kriegsneurosen, vor allcm cies Hhrzons. Med Klin 13: 
68-69, 1917. 
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XII A: Review Articles 

1921 

BRIGHAM 1 R O: life art' failure and tobacco as an etiological factor. 
Ohio 5tate Med J 17: 226-228. 1921'. 


1923 

FURSRINCER: Uber die Schadigungen durch. Tabakrauchen. 
Z Aerztl Fortbild 20: 697-703* 1923 


1926 

It ^ 

FURBRINGER: Zur V/urdigung der Gefahren dbs Tabakrauchens. 
Dtsch Med Wochenschr 52: 2021-2025, 1926. 


1929 


JOHNSON W M: Tobacco smoking: A clinical study. JAMA 93: 
665-667, 1929, 


1930 

FLENGE K: Tibakabusus und Koronar skier os e. Dts ch Med Wochenschr 
56; 1947,-1948, 1930. “~ " ~ 

1937 

MINNHAAR T C: Rol patogenetico del humo del tabaco en las 

afecciones del aparato cardiovascular. Rev Med Roasario 
27; 706-732, 1937. 


o 


1939 

HEAD J R: The effects of smokings III Med J 76: 283-287, 1939. 


1943 


BRIESEMEISTER R: Vom Rhuchenund vom fruhzeitigen Tod durch 
Tabakmissbrauch. Med Welt 17: 759-762, 1943. 

KUTSCHERA-AICHB ERGEN H: Genussgifte. Wien Klin Wochenschr 
56: 46-49, 1943. 


1944 


MARIS R: The facts about smoking. Hygeria 22; 740-741, 1944. 


1946 

ROSS PH and IVY A C: Tobacco smoking and coronary artery disease. 
Q Bull Norwest Univ Med Sch. 20: 424-44QI, 1946. 



1949 

VON A1IN Be EIcktrokardiogrammet vid tobaksrokning. Nbrd Med 
41: 45 1-455,. 1949: 


^iR ibV f 
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XII A: Review Articles Reprint 

(£\ i2I£ 

MILLS C A: Tobacco smoking:Some hints of its biologic hazards. 

Ohio State Med J 46: 11165-1170, 1950. S 22 

1952 

SCOTT R B: Some medical aspects of tobacco-smoking. Br Med J 

15 671-675, 1952. S 23 

1954 

VAN REENEN J F: Tobacco: The effects of its use with special 
reference to the mouth and dental elements. A survey of 

the literature. J D A S A 9: 334-347, 1954. S 24 ■■ 

1955 

HEGGLIN R and REISER G: Uber RaucHen und Goronarerkrankuagen. 

Schweiz Med Wpchenschr 85: 53-55, 1955;. S 25 | 

SIGLER L H: Tobacco as a contributing cause of degenerative coronary 1 

' disease. N Y State J Med 55: 3107-3113, 1955. S 26 

1956 


o 


o 


COFFIN G J: The effects of tobacco smoking. Bull N Y Acad Med 

32: 133-156, 1956. S 27 

JOULES H: Tobacco and smoking. Postgrad Med J 32; 226-231, 1956. S 28 : 


1958 


ROTH G M and SHICK R M: Effect of smoking on the cardiovascular system 
of mam Circulation 17: 443-459, 1958. 


1959 


KUMLIN T: Tuoakan vaikutuksesta verenkiertoon seka kokemuksia 
tupakanieroitushoidosta. Duodecin 75; 1-9, 195 9. 


I960 


BRONTE-STE WART B: The relationship of smoking to ischemic heart 
disease. 5 A£r Med J 34: 511-512, I960. 

MONASTERIO G: Un grave perieolb per la salute: il tabagismo. Riforna: Med 
74: 989-996, i960. 

ROTH G M: Recent dbvelbpments in the effects of smoking and nicotine on the 
cardiovascular system of man. Mod Concepts Cardiovaso Bis 29: 

605-610, I960. . ' 


S 29 


S 30 


S 31 


S 32 


S 33 


1961 


BRONTE-STEV7ART Be Cigarette smoking and ischemic heart disease. 
Clin Mod 8: 1359* 1361- 1362, 1364, 1961. 


S 34 
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XII A: Review Articles 


<r 


LUPU N G, POPE5GU I and EXESCU V: Actiunea fumatuiiii asupra 
aparatului cardio-vascular. Med. Intern. 13: 347-351, 1961. 

SACHDEV J R and WAHI P L: Tobacco and heart disease. Indian 
Pract 14:; 717-7,23; 1961. 


1962 

DELARUE N C: Cigarette smoking: A clinical and public health challenge* 
Can Med Assoc J : 87: 961-969> 1962. 

HAMMOND E C: The effects of smoking. Sci Am 207: 39-51, 1962. 


1963 


PAUL O: Cigarette smoking and cardiovascular disease. Public Health News 
44: 223-224, 1963. ' ' 


1964 



DOYLE J T: Tobacco and the circulation apparatus. Natl Conf Cardiovasc Dis 
2: 361-362, 1964; ' 

GIOVANELLI E: Gli effetti del fumo di tabacco sul cuore e sue possibili 
influenze nell'insorgenza e nel decorso dellte affezioni cardiache. 

Minerva Med 55: 1529-1642, 1964. 

PA UN D: Tabak und Koronarinsuffizenz. Z Aerztl Fortbild 58: 690-693, 
1964. 

SCHIRGER A and SHICK R M: Tobacco in cardiovascular disease. Minn Medi 
47: 129-132, 1964. 

1965 

CRAMER K: R-oUning och coronarsjukdom. Lakartidnin?en 62: 

2532-2540, 1965. 

RAAB V/j Origin^ prediction and prevention of ischemic heart disease. 

J Circ J 29: 113-122, 1965. 


1967 



ANSELMINO A and BGSCO M: Tabacco e cuore* Minerva Med 58: 
1293-1308; 1967. “ 

KREYBERG L, DABLE T, POPPE E, EFSKIND L, PEDERSEN E, 
ELDJARN L, and DEVIK F: Tobakkroking og helse. 

Tidsskr Nor Laegefor.cn 87: 1007-1013, 1967. 

1968 


ANONYMOUS: II fumo di tabacco nei suoi aspetti dottrinali, clinici o sociaii. 
Minerva Med 59: 2262-2264, 1968. 

DOYLE J T: Tobacco and 1 heart disease. Postgrad, Mc.di 44: 188-191, 1968* 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 


Reprir. 

S 35 

S 36 

S 37 
S 36 

S 39 

S 40 

I 

ii 

S 41 

S 42 

S 43 

S 44! 

S : 45 1 j 

S 46 

S 47 

S 48 
S 49 1 


1005050539 



XII. Secondary Publications - 6 

XII A: Review Articles 




o 


DOYLE J T: Importance of dose response in terms of total cigarette smoke, 

"tar", and nicotine: Cardiovascular systexm Natl Cancer Inst Monosr 
28: 43-46, 1963. 

JAMES G: Summary: Highlights on smoking and the heart. Bull N Y Acad Med 
44: 1559-1565, 1968. 

KOLLER Si Lebensverkurzung durch Lungenkrebs und Kreislaufschaden> 
als Folge des Zigarettenrauchens. DA 4: 191 ! -206, 1968. 

OETTEL H: Toxische Gefasschaden und Durchblutungsstorungem 
Kippokrates 8i 285-295, 1969* 

santruSek m and VACEK M: Koureni a ischemicka choroba srdecni ve 
svetle epidemiologickycH studii.. (Smoking from the aspect of 
epidemiological investigation). Cas Zdrav 16; 66-75, 1968. 


Page 32' 
Reprint 

S 50 


1969 


DOYLE J T: Smoking and myocardial infarction. Circulation 39-40 
(Suppl 5); 136-143, 1969. 

FITZGERALD P: Arterial disease and tobacco. Anesth Analg 48: 

412-417,, 1969. ~~~ . 

SCHWEIZER W: Die medizinische Behandlung der koronaren Herzkrankheit. 
Dtsch Med Wpchenschr 94: 2646-2649, 1969. 


1970 


FLETCHER C M and HORN B: Smoking and health. WHO Chron 24: 
345-370, 1970. 

GODBER G E: Smoking disease: A self-inflicted injury. Am J Public: Health 
60: 235-242, 1970. ' 


1971 


JAN F andi GPvOSGOGEAT Y: Tabac et coronaires. Vie Med 52: 
3019-3026, 1971. ‘ 

SWARTZ H: Tobacco smoke; A noxious air pollutant. Rev Allbrg 25: 
397-405, 1971. 


S 51 


S 52 


S 53 


S 54 


S 55 


S 56 


S 57 


S 58 


S 59 


S 60 


S 61 


1972 


c 


HAY D R: Smoking and! health: The 1972 situation. N Z Med J 76: 

4-12, 197,2. S 62 

SGHLE VELSEIN H and EBERHARDT R: Cardiovascular actions of nicotine 

and smoking. Ji Natl Cancer Inst Monogr 48: 1785-1794* 1972. S 63 
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XII. SECONDARY PUBLICATIONS ON SMOKING AND HEART DISEASE 
B. Special' Articles 


I 


Reprir.t 


1939 


O 


C/ 


HARRIS S: Medical and public health needs and advice to young doctors. 

J Med Assoc Ala 8S 369-386, 1939. S 64 

195 1 

MORRIS J N: Recent history of coronary disease. Lancet 1: li-7, 1951. 5 65 

1958 

RELD D D: The epidemiology of coronary disease. Practitioner 180: 

184-190. 1958. S 66 

1960 

BLACKBURN H, 3ROZEK J, TAYLOR H L and KEYS A: Comparison 
of cardiovascular and related characteristics in habitual smokers 
and nonsmokers. Ann N Y Acad Sci 90: 277-289, I960. S 67 

1962 

PRESCOTT F: The smoking problem in Britain. AddI Ther 4: 

1018-1023* 1962. 

1963 - ■ ** 

WHITE P D: Heart disease -- a matter of concern to executives. 

Arch Environ Health 6: 309-311, 1963 j. 

1964 

ALIMURUNG M M: Conspirators of the heart. Santo Tomas J Med 


19: 290-292, 1964. s 70 

BLAKE J M: Self-induced air pollution: smoking. N Y State J Med 

64: 806-810, 1964. S 7H 

British Medical Journal!: Deaths from smoking. 1: 451-452. 1964. S 72 

FLICK J B Jr: The cigarette smoking problem. Delaware Med J 

36: 51-53, 1964. ‘ S 73 

KANNEL W B: Cigarette smoking and coronary heart disease. Ann Intern Med! 

60: 1103-1106, 1964, S 74 


S 68 


S 69 






Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 


1005050541 



XIJU Secondary Publications - 8 


Page 329 



o 


XII Bi Special Articles 


LEAMAN W G: Tobacco and heart disease: Is further research necessary? 
Fa Med J 67: 22, 1964. 

OCAMPO OTERO A: Efectos perjudicialcs del tabaco* Medi Segruided 
Trabajo Madrid 12: 78-82, 1964. ~ —— 

PIATT R: Public persuasion in health matters with particular reference 
to smoking. Ptoc R Soc Med 57: 449-458, 1964. 

WILENS ST: Relation of tobacco smoking to cardiovascular disease. 

Natl CorT Gardiovasc Pis 2: 360‘-361, 1964. 

1965 


FARBER R E: Cancer deaths rise in' 1964. Md State Med J 14: 

81-82, 1965 b * 

KISTEER H J: Coronare Herzkrankheit und Zigarettenrauchen* 

Schweiz Med V. r ochenschr 95: 436-437. 19654 

NAHUM L H: Smoking and thrombosis. Conn Med 29: 853-854, 1965. 

RAVENHOET R Ti Cigarette smoking: Magnitude of the hazard. CA 
15: 187-188, 1965. 

SCHMIDT F: Zigarette und Eungenkrebs. Med Welt 35: 1948-1956, 

19 65 w ' ' 


WIELIAM-OLSSON E: Roknihg och' blodsocker. Eakartidningen 62: 
3810-3811, 1965. 

1966 

BLOMSTRAND R and LUNDMAN T: Serum lipids and heredity. 

Acta Med Scand Suppl 455: 51-60', 1966. 

HINKEE E E, BENJAMIN B, CHRISTENSON: W N and ULEMANN D S: 
Coronary heart disease. Arch Environ Health 132 312-321, 
1966. ~' ~ 

MUECAHY R: Public health aspects of cigarette smoking* with a note on 
public and professional attitudes. Ji Ir Med Assoc 58: 32-83, 
1966. 


1967 

B1ENER K: Rauchen und' Coronarsklerose. Schweiz Med Wochenschr 
97: 59-60, 1967. " 

CHAPMAN J S: Smoking and health. Am Rev Resp Diis 96: 613-622, 
1967. 

SIRTORI C: Analisf scicntifica e sociale del fumo. Minerva hied 
58: 299-300^ 1967. 

STUBER R V: Smoking -- where do we stand? Mich Med 66: 324, 329, 

1967. • 


o 
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XII Bt Special Articles 
1968 


Reprint! 


CHIEF MEDICAL OFFICER. OF THE MINISTRY OF HEALTH: Smoking and 
health. In: On the State of the Public Health, Ker Majesty's 
Stationery Office, Vol 1, pp. 241-245, 1968. 

FISHER G R: Associated clinical societies. Delaware Med J 40i 
364-365, 1968. 

FREDRICKSON D T: How I help people stop smoking. Hasp Physician 1 
4: 52-56* 1968. 

FODOR J T, GLASS L H and 1 WEINER J M: Smoking behavior, cognitive 
skills and educational implications* J School Health 38: 

94-93, 1963, 

GREEN D E and HORN D: Physicians' attitudes toward their involvement 
in smoking problems of patients. Pis Chest 54: 12-13, 1968. 

HARKEN D E: Smoking; ... The masochistic massacre. Pis Chest 
54: 47-51, 1968. 

OCHSNER A: Prevention of executive obsolescence. J Am Geriatr Soc 
16: 1077-1082, 1968. ' 

PAUL O: Smoking and 1 youth. Ind ; Med!Surg 287-2S8, 1968. 

ORAM S: Smoking and ischaemic heart disease. Br Heart J 30: 

145-150,: 1968. 

PAUL O: Stimulants and coronaries. Postgrad Med 44: 196“ 199. 1968. 

SCHUMANN L M: Epidemiology of smoking related diseases which physicians 
encounter in their office practice. Pis Chest 54: 8-11, 1968. 

TERRIS M: A social policy for health. Am J Public Health 58: 5-12, 

1968. 


DL1N’ B M: The doctor,; his emotions and his heart. Minn Med 52: 
369-374, 1969. 

DOYLE J T: Cigarette smoking, The associated cardiovas cular risk. 
Minn Med 52; 1311-13 13, 1969. 

FOX Vi: A homeopath looks at coronary disease. J Am Inst Homeopath 
62: 6-9, *1969. 

SACKETT D L; Cigarettes, alcohol, hospitals, and atherogenesis. 

Am Heart J 78: 423-424, : 1969. 


h* 


o 


o 

S 104 

cn 


© 


cn 

S 105 

© 


cn 

S 106 



CO 

S 107 


DIEHL H 5: The physician and cigarette smoking. Nov/ Physician 19: 
231-234, 19701 — 
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FREDRICKSON D T: Cigarette smoking: Questions patients ask doctors. 
Chest 58: 147-15 1, 1970. 

LISZEWSKA D and MICHALSKI' E: Gzynnik ryzyka choroby wiencowej. 

' Pol Tyg Lck 25: 1140-1142, 1970. 

MUSHIN Vi r: V/,: The normality of the abnormal. Anesth Analg 49: 
667-679, 1970. 

T IBB LIN G and WILHELMSEN L: 1913 irs man - rokare och icke- 
rokare. Lukartidningcn 67: 278-2S1, 1970. 


1971 


BOSE A K: Economics and dangers of smoking. J Indian Med Assoc 
56: 320, 1971. 

FLETCHER C M: Environmental hazards. The hazards of smoking. 

Mod Med Gt Britain 16: 723-726, 1971. 

HEDRICK J L: The economic costs of cigarette smoking. H5MHA Health Rep 
86: 179-182, 1971. 

HIPSLEY E H: Med J Australia 1: 

1146, 1971. 

KEMP R: Patients and cigarettes. Practltioner 207: 215-220, 

1971. 

MEIJLER F L: Arts en roken. Ned Tijdschr Geneeskd 115: 

511-513, 19711 * 

PUNSAR S: Tupakointi ja sepeivaltimotauti. Suom Laakarilehti 
26: 27-32, 1971. 

TERRY L L: The future of an illusion. Am J Public Health 233-240, 

1970. 

UDRY JR: A spoonful of sugar helps the medicine go down. 

Am J Public Health 61: 776-785, 1971. 



1972 

BALL K Hi Cigarettes and the prevention of heart disease. Rehabilitation 
25: 17-20, 1972. 

SELTZER C C: Critical appraisal of the P.oyal College of Physicians 1 
report on smoking andi health. Lancet 1: 243-248, 1972. 

WYNDER E L and HOFFMANN D: Less harmful ways of smoking. 

J Natl Cancer Inst 48: 17,49- 1758,, 1972. 
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C. Letters to tKe Editor 


1934 


BLUMER G: The relation'of the use of alcohol and tobacco to coronary 
occlusion. JAMA 102: 1177, 1934. 


’ 195 1 

PARNELL R W; Smoking and cancer. Lancet 1: 963 1 195IL 


1953 

LEVY R L, KNIGHT G F, MYERSON M C and ROSEN F L: Effects 
of tobacco smoking f Modi Med 2 b: 120^121, 1953. 


1955 


o 

I960 

ACHESON R M: Atherosclerosis and coronary heart disease. Lancet 
2: 706> I960. 

CHARTERS A D and ARYA B P: Incidence of ischaemic heart disease 
among Indians in Kenya* Lancet 1: 288-289, I960. 

RIGDON R H: The smoking controversy. JAMA 173: 293-295, I960. 

1962 

GARLAND L H: Smoking and health. N Engl J Med 267: 627-628, 
1962. 

HECHT S D; Cause andi effect. N Engl Ji Med 267: 312, 1962. 

HUGHES J P W; Civilisation and peptic ulcer. Lancet li 322, 1962. 

LUKE E: Addiction to mentholated cigarettes. Lancet 1: TlO'-lll, 

1962 . 


OLBERT T: Smoking and: the heart. Lancet 2: 1041, 1955. 

195 8 

FISHER R A: Lung cancer andi cigarettes ? Nature 182: 108, 1958. 


o 


RIGDON; R H: To the editor. Ind Med Surg 31: 235, 1962. 


1963 

OPSTAD E T: Smoking and heart disease. N Engl J Med 268: 903, 
1963. ' 

SHEKELLE R 13 and OSTFELD A M: Stress and occlusive coronary 
nrtrr- '”■ l-'Wt. i’-"’.,, K-AV_ 
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XII C: Letters to the Editor 

1964 

ANONYMOUS: Smoking and the heart. Br Med J 2: 296, 

1964. 

RAVENHOL.T R T: Cigarette smoking: Magnitude of the hazard. 
Am J Public Health 54: 1923-1926," 1964; 

WAKELEY C: Deaths from smoking, Br Med J 1: 1634, 1964. 

1965 

DORMANCY T L: Abnormal oxygen-dissociation curves. Lancet 
2: 80-81, 1965. 
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S 143 


RICHARDSON R D, WALKER ARP and WALKER B F: Glycosuria 
and coronary heart-disease. Lancet 2: 594-595^ 1963. 

ROTHERMICH N O: Work after a "coronary". Br Med J 1: 

860, 1965. 

WILLIAM^OLSSON L: Smoking and platelet stickiness. Lancet 
2: 908-909, 1965. 


1966 

BURCH PR J and ROWELL N R: Smoking and atherosclerosis. 

Br Med J 1: 1050-1051, 1966. 

SZANTO S: Smoking and atherosclerosis. Br Med J 1: 984, 1966;, 

1967 

SALTER A J: The anti-coronary club. Lancet 1: 336* 1967. 

SZANTO S: Smoking and atherosclerosis. Br Med J 3: 178, 1967. 

1968 

ASHER R: Trial of unsaturated-fat diet. Lancet 2: 1191, 1968. 

GRANT B J 3: The nicotine habit. Lancet 1: 645, 1968, 

LACY B S: Smoking and the coronary arteries. Am Med Assoc 
204: 1009, 1968. —— 

MAGNUSON W G: Smoke screen. 55: 1102, 1968* 

1969 

DENHAM R Me Smoking andl the coronary circulation. GP 39; 

129, 1969, 

WALKER ARPi Sugar intake and coronary heart disease. Lancet 
2: 1071, 1969. — 
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XII C: Letters to the Editor 

1970 

BALL. K: Hospital beds and cigarette smoking. Lancet 2: 43, 

1970. 

DAYTON S and PEARCE M, L: Diet and atherosclerosis. Lancet 1: 
473-474, 1970. 

PAFFENBARGER R S: Occupational preselections. N Engl J Med 283: 
100; 1970. 

YUDKIN J: Sugar, cigarettes, and heart-disease. Lancet 1: 1111, 1970. 

1971 


BLAGKET R: Coronary heart'disease and diet. Med J Australia 
1143-1144, 1971'. . 

CLEAVE T L: Sugar intake and myocardial infarction. Lancet 1: 

43, 1971. 

DALDERUP'L M: Mutants, hyperlipoproteinaemia, and coronary artery 
disease. Br Med J 2; 77.1, 1971. 
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XIV. COMMENTARY ON US PUBLIC HEALTH PUBLICATIONS 


After the text of this review article was completed, the seven volumes 
relating to "Smoking and Health" issued by the Surgeon General was examined. 
The pages relating to cardiovascular disease are reproduced on yellow paper 
and commentaries appear on the succeeding pages. It can be noted that 
there are differences in interpretation of the state of knowledge at the time the 
Surgeon General's Reports appeared in 1964, 1967, 1968, 1969, 1971, 1972, 
and 1973. 


Commentary starts 
on page 


1964 The Health Consequence of Smoking pp. 315-334 348 

1967 Smoking and Health pp. 45-86 356 

1968 Smoking and Health pp. 15-61 372 

1969 Smoking and Health pp. 9-134 394 

1971 Smoking and Health pp. 15-134 405 

1972 Smoking and Health pp. 11-34 460 

1973 Smoking and Health (draft available) 471 
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INTRODUCTION 

It has been isuggo ltd I repeatedly smnkiuir may have adver*e e0ect a on 
the cardiovascular *v«t.’in. Kvvetitiy. -tiniiei ii(:!u:::e cn’upvof have 

shown that .civarotte smokers ut i>arH«ubr arc more m-aiie to «lir-* carlv of 
cert.aii> carJiuiva«ciilaT ti.i-tmi.-r* than non- .vino her*. Chief innumi; dis¬ 
orders is C'»roi;ary.artrrv t^i-r-a-fv ani lit*' pr*'-< rn cii.t'ter d.-als: with 

this Subject. 1 he chapter brains vtiiii u -.mnim.irv ol:tiifornuii</ti about the 
>CUtc effect* of smoking on the caniinvj.-cular swUm. This is fiillawn! tw a 
brief account oficorursarv ji-ca-.;: iis frmuci.cy in different! kinds.of people, 
and the rnany fa«tor> known or tnnciciiit lo jile-.i the iihelihnvJ oi its develop¬ 
ment The aim here is not to. review i-rificail v nur knowledge of coronary 
disease but oniv to give haiik<rr'>und for ui .it iVilvws. Next :is summarized 
the information currently available from *!adv of larpe pnpidJition groups 
on the #s*oeiatiou of C!"ar«;te sir.ok.irc with;,i.n increased tendency to have 
coronary disease*. Ti:i**rc. twlows a brief iii->-,i«Mon of : amnikinc and non- 
coronary carriiovascuiar Finn-Jv, there is a- short irevrcw.nf e-.idence 

-»elitir>r to the question ofiuiicthcr.ci-jrclteiimokers may. as a group,, differ 
from non-smokers in wav* no*. cau«~ri by srv'kinrr itself. Mortality ratios 
jhuwiug tire association L-tween rirareiic smoking and deaths from card to* 
vascular diicase. : e?peciaiiy coronary dt^ea-e. do nt>L indicate Ui:e mairniauiie 
of the bur Jin.. This cam be Latter appreciated! from; consideration oi the 
foUlov.ir.jt: facts: cardiovascular disease dealt.,. 1 . 0 w totalIrrmre than 700.000 
annually in the Lniled States. Of these more than fitiOAiCO 'wereduc to heart 
disease, with .more than iSOu-O jO due to arteriosclerotic heart disease includ¬ 
ing coronary disease. The remain ire approximately 4Q.000 were ascribed 
to disease of other parts of thlc rardiova^cidJir sv-ictn. Deaths front lung 
cancer total lappruxitnavdy S'JJOOQ. A mortality ratio of 1.7 for coronary, 
heart dUrase among cigarette smokers m tiie seven prospective studies repre¬ 
sents from 32.:9 percent : to 51 i7 percent of ail,excess deaths, w(areas die 
much higher lung cancer mortality ratio .of iO.o from the same studies repre¬ 
sents otii»- 135 percent:to* 21.0 percent!of total excess deaths (Chapter 3, 
T.Lles 19, 25). 


PERTINENT PHARMACOLOGY 

The acute cardiovascuhir effects of smoking in .man and experimental ani- 
naU are like those cau‘cJ by nicotine aione. A smoker who.inhales gets 
isaally 1-2 iisg of nicotine from a cigarette i 50.57).. 

Love concent rations oi: rientire stimulate sympathetic ganglia, and high 
aonccnltations paralyze them. Parasympathetic ganglia respond in the same 
aay l>ut arc less sensitive. Nicotine can also hive a svmi*Jthomimctic effect 
hr causing the discharge of norepinephrine and epinephrine from chromaffin 
Cells in various tissues, mciudih™ heart, veneis, and skin iP;.19, 11). lr»avidl J 
tion, nicotine produces ejects n:tle\ly by stimulating the chcmoreccplors of 
the carotid and .aortic, bodies.. When nicotine is given intrav emoudv in in¬ 
creasing doses to dors or cuts the first etTcel#. at about I ; micros ram kg body 
xreijhtj arc iserea;«cd bnathmc and sympathetic stimulation, with predomi¬ 
nant! vasoconstriction; canine acceleration, and rise in blood pressure, re¬ 
sulting ftam*liraulition ofilile aortic and carotid bodies I 17). Doses of 4 
to 8 niicrogranis- kg can eliminate pulmonary. and coronary chcmorcth-xes: 
which produce opposite effect*. If ail Ihc-c receptors arc inactivated, much 
hirher do*c» are ncevU-d i to evv.Ue.the carumvj-cuiar effect* of svnmathictic. 
stimulation, presum-rivi» ihrmirh action on vyjrv-.nhrtic gan.-lia orcHromafTin 
tissue. Intravenous jdmirvi-tr.’iiivn «>f. mriilij-c in tin: experiment il animal 
causes a discharge of; enin-rnwrine. tfom the acrenai medulla, anil in man 
heavy cigarette smoking produces an increased urinary; excretion of 
catecholamines <&h 

SrnokiiiiT 1-2 1 cigarettes causes in most; pcr«ons. both smokers and non- 
tmolcrs, in ,iticrci«e in rc-iin? heart r ite of 15--2-5 hbats per minute, a rise 
ill blood pressure oi K*-2i>r:m!l 2 *y-!«iic and 5-15 mmHt:-diastolic 176^ Tr,, 
85, C6), and an increase in cardiac output ofiahoct 0.5 11 nun/sq^ni (751. 
There is a decrease in dlritai blood flow' and * ror>e., V rnt dfnn in linger and 
toe temperature 1 31. 73. K’3i. The df-cr-a-e in .peripheral Iblondif.-'w-frHirh 
eormaily; fdltiiws i-mokir a does nut:occur in:a «vmpaliirclomirod hnvb.,m- 
dicat ire tbit th.: ctT< rt h uudiated primari’v bv*. the svmp.ithvue nervnua; 
ejrstem rather than through the. rcli!-a*c.of CJtccnoi.mvincs from,nth.rr sites,or 
the direct efTi vt of nienMne uiwm the smootn mu-de of! this blond 1 ve-scis 
themselves (103). IUravenous nicotine, and probably cirarrltc smokmii; as 
well, can produce a slight transitory incr-M-c in tile blood lliow to rcstiner calf 
muscle (79). 
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This section on pharmacology of nicotine is so brief that it does 
not do justice to the considerable amount of information available in 1964. 
The opening paragraph cites (57) Larson, Haig and Silvette (1961) which is 
the most extensive monograph on Tobacco. The cardiovascular effects 
of nicotine are discussed! in pages 14 to 232, and the relation of tobacco 
to cardiovascular disease in pages 653 to 686. However, the monograph 
is mentioned only in reference to the amount of nicotine absorbed. 
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In the dap, niciitino and ncari'lle sminkk* cause an lnrrr.isr in coronary 
flow is [to? Mood Iprcvtucr, cardiac output. and lirarlwnrk imerej-e (3l)j 53)., 
These effects rcsniuMe those of epinephrine. Nicotine has Ko n found I to 
csu*e a transient H, crease sn cardur uxvpru utilii.tinn followed |i» a s (i.ht 
ir.erea*e (53)1 Relatively little informationi i* available about tin: elievt 
of imohing on coronary Mood liiow in niaru In normal iMibjrct* it is re« 
jotted that ci;rarrlii' jnwkini pmdiros am early, increase m coronary. flow 
as heart work iiirrfQ'O, but [here is 1 itlN* change in oxvcon utilization bv 
tiie nmucariliuM l2i., With ronlimiicil ‘\ICjiU state'’ MimMii; tins coronary 
Howard cardiaci oxvgrn utili/afior. are ni.iiiitjiirteu! at the resting level! in 
both normal suPjecfe: and! person* with coronarv. heart: disease. J..>nitc in* 
creased b.ood ij»r«->sure, heart rate, and In art : work; (7-11. A larger experi¬ 
ence must be 'par lien d inthix tic-hf (U-f.irc 'tatctucnits about trie acute effects 1 
of smoking on iihc human coronary circulation cam be made writ It assurance. 
Tlx atherosclerotic rabh't: heart: iikie tho moriT:.il! rabbit'h.eart. shows art 
initial drop in coronary tlnw on adniiir.xiraitoti of mentine. but (iciiiiinsEratcs 
leas of * s‘jbw.*Tucnt increase above.tiie resting UvcbJoes the normal 
heart (97). These effects are said to be equivalent to ttoue produced by 
norepinephrine in doses one-leitm a» targe, as the nicotine dose. 

Little or no chart-? i.u the electrocardiogram oi most normal persons or 
cardiac {clients except for anitncrea?e in,rat?; is produced bv smolunx or 
Ly the intravenous injection of a.n enuivai-ntdow o: nicotine (32, 93). Ih, 
some persons there ii a slight depression ci the S-T scrrmeRtianol a fiatterinz 
cf 1-2 inn in the T wav- oi the limb leads. Th-e changes are not like 
those associated with myocardial ischemia. Rarely in persons with true 
injina, an attack of pain is precipitated by smexisr. An i’d-defired svn, 
prome consisting of chest pain, pali:ati.o:t, and shortness ot breath,; known 
U* “tobacco angina'', his.then c-ericed asx-cturring in smokers who do 
Jnot have organic heart uistfasc.,but it is-rarefy diagnosed today (73. C2U 
Txtrasystolcs ar.d other card:aci arrhythmias have been reported to be caused 
by smoking, but suchicases appear to be unusual. 

The ballistocaircinzram obtained from a high 1 -frequency table is some* 
times -chanced by smoking a cirarette from a normal pattern to one said to 
be typical of coronary disease f 78. 91.).. This phenomenon is rare in healthy, 
persons beldw aO, becomes increasingly common, with advancing yearn in 
apparently l.eahhy persons, but is oorticuiarlv prene to occur at any age in 
persons with actual'coronary.disease. The eEecrhas been u-eti as a ‘Stress 
test” to help uncover coronary disease, but ni;e positive enc negative results 
are common. The ba:iistocardioeraphie changes on smoking have been 
variously interpreted as , resulting from impaired i cypcardiii; contractility 
(78), from changes in the peripneral circulilion (32), or from uncertain 
causes related to the phvsicaPproperties of the high-frequency, table as well 
as changes in lh* circulation. 

Cigarette smoking causes an,increase in the concentration of «erum-free 
fatty acids in,man, (59), .apparently, mediaEed bv stimulation of the sympa¬ 
thetic rervoTi* sy-.:*™. (5l)i Ai?U*>u-!t •,..-?!»*.-f 
phrine to dogs over. many.hours can produce substantial ircre-ises in serum 
elilolesterol, phospholipids, and triglycerides, such an effect not yelbeen 
reported from r.icotire or trbacco smoke: ( 4-3, S2) v 

The clitting time of the blood can be decreased 50 percent or more in ex¬ 
perimental a.iimaU by stimulation■ of the sympathetic nervous system or oy 
administration of epinephrine (12. 13, 14), but attempts to Citnonstrate; that 
cigarette smoking alters the clotting properties of the blood in man have been 
unsuccessful! 115, C2). A decrease in platelet survival in .vivo Has been found 
after smoking (63). Cigarette smokers have been reported to show substan¬ 
tial decreases in hematocrit; hemoglobin, ar.d piaidet counts after abstinence 
of 1-2 weeks f25'f but hemoglobin concentrations are alike in smokers and 
non-smokers of the same population croua f VI. 

Attempts have been made to inriurp atliicrosclcrnvis in rals by the chronic 
administration of'nicotine for cerinds uq> to a year withouti*ucce*s (93ll 

Tobacco ha* antigenic properties <2*?. 13). Rati can,be scfi*i:izert to to¬ 
bacco extracts hv intraperiir.rx'al inieetion. Ch**r a. iHird of ismoklerj. demon- 
itr&te a pt>*itive **in: tried : ate v skin reaotinn toi*urh extracts while orlv.about 
10% of non-smokers are sahiito give positive ic-ls. The presence ofserum 
teagins in per-on* with lyxitiie rkinile ts has l-vcn di-mons:r.xt«-tl hr-passive 
Irar.sfrr techniques- f’er^nns: with tiirc-n;b''anxiuiv obliterans ai-d 1 smokers 
with; occlusive v.vscularidi?.' i*<? of «tiicr tvp. s are said Ito a much higher 

incidence of positive skm tests than h-uinSv smokers.. The cardiovascular 
diseases whichi have b'xii related to •wi-vkine; h.vwcver. do not; in, fcneral 

iwemblc tliloyj usually ascribed to an ti;ir::uinc mechanism. 

• In m,«n and! e\p*'rjrn,rntal anint.iiv : snir-Lina or the injection ofinicotine 
causes increased secretion of anumurrtic hormmie. The. rcn-itl cfliects of 
this are ea-dU d-rri'imst ruble hut the <;na:uUlv:Oif hormone secreted !in reppon*- 
to iraoking iv proi-ahfy too .small to have; sizntiieu»l v aveuiar efTccH 117i),. 

In suuiiirwrv* thie aeutu rjirdiova^rular rtTn-u of Mru.kinz and I if mentijie 
closely rcscrrhlc liiio*-? of sy til pall icitic --tiuiiul.it inn. an»i la. a 010 * 1.1 era Hie: 
extent!are mediated hv excitation of tlx *vTvpaih.-:ic nt rvmis sv-lcm. No 
■dJitic-nal or iirii.iuc. cjiiImv .wtilnr c(T- ct- hivcf ern .!i-r*nrt-!lr:ileil uki. h. in 
the light of mar prc^-nt iM -Icr'tandin:?. .«>’'■ ;n hki. H t«. acemu-t :f*»r the nl-.fvid 
association of cigarette -mokinz with an incr.-ascilI inculcate u( enronary 
disease. 
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The information on the effect of smoking on coronary blood flow in 
man was sufficient to show that there was no harmful influence. The 
conclusions of (2) Barger on et all , 1957 and (74) Regan e t al ., 1961 

were similar to those obtained by six groups of investigators administering 
nicotine in dogs (see page 270), At the time Bargerson et al, and 
Regan et al . 1961 completed their experiments, their conclusions were 
accepted because the nitrous oxide technique was the only means of 
measuring coronary blood flow and myocardial metabolism in man. The 
observations by Regan et al 1961 have not been disproven by subsequent 
reports. The Discussion quoted from the article is as follows: 


Discussion 

The experimental conditions of stn 
were limits! to evaluation of the sustain . 
••fleets of cigarette smoking upon the m; 
rardiuni of man aftyr^the peripheral hem 
• dynamic changes had b»rome well establish- 
Consequently. interpretation of the data ca 
not be applied without: reservation to T. 
acute changes occurring immediately a:: 
the onset of smoking, which may well be 
qualitatively different. 0 If one assumes, how- 
ever, that nicotine is. the principal pharma¬ 
cologic agent in tobacco smoke, then the effects 
of intracorocary infusion of this substance 
are of some interest. In the intact dog it 
has not been found to modify coronary blood 
flow when injected into the anterior dt^scend¬ 
ing artery, despite substantial increase in 
myocardial contractility.* Left coronary per¬ 
fusion with nicotine also has failed to increase 
flow in the atherosclerotic rabbit heart, despite 
cardiac acceleration and enhance! contract¬ 
ility. 10 These studies, in which different 
methods of determining coronary flow have 
been employed, tend to reduce the possibility 
that these results in man reprint an artifact 
of the nitrous oxide method. 

Augmentation of coronary b!«K*l may 

usually b» anticipated when there is. an In¬ 
crease in heart rate, systemic arterial pres¬ 
sure, cardiac output, and lfcft ventricular 
work. In thismanner, the apparently greater 
oxygen requirement of the myocardium would 
be* severed. Failure to find such increases 
of myocardial blood flow and oxygen con¬ 
sumption in the coronary subjects during 
cigarette smoking may plausibly be related 
to°the “fixed coronary resistance" alleged to 
{! exist in such patients. 11 That the abnormal 
coronarv vasculature is not respousiole be¬ 
comes apparent from the: similar response 
in the subjects without evidence of coronary 


disease. In view of the evidence that ventric¬ 
ular contraction acts to impede coronary flow 
within the left ventricular wall, 1 - the en¬ 
hanced ventricular contractility as reflected 
by left heart work may have produced such 
an effect This view is difficult to accept, since 
the failure of coronary flow to meet the need 
for greater oxygen usage should be assoc i * .4 
with augmented oxygen extraction. 

Although many of the effects of smoking 
and nicotine infusion mimic those of cate¬ 
cholamine administration, 6 an evaluation of 
endogenous catechols in plasma in response 
to smoking too small to affect the coronary 
vasculature appears unlikely. On the contrary, 
small graded doses of catecholamine induce 
chajigos in coronary' flow before increments 
in rate and pressure. 13 Another humoral agent 
possibly released during smoking is anti¬ 
diuretic hormone. 3 Its potent corouary vaso¬ 
constrictor properties raise the possibility 
that any undesirable effects of smoking could 
be effected through its activity. Even though! 
the plasma levels of vasopressin probably are 
not sufficient significantly to restrict coronary 
blood flow per sc, the lack of increased flow 
despite increments of rate and pressure may 
represent a restrictive effect of low hormone 
concentration upon the response to these stim¬ 
uli of coronary vasodilatation. 

It would appear that an enhanced ratio of 
left ventricular work to oxygen uptake may¬ 
be maintained for some timewithout cardiac 
dysfunction. Such is the ease in animals with 
chronic complete heart bhx-k 11 or in thoe 
subjected to expansion of intravascular vol¬ 
ume. 13 Such disproportion in corouary sub¬ 
jects, however, if large enough, could pre¬ 
sumably produce ischemia symptoms. This, 
circumstance, as suggested by this study,, 
would appear to bean uncommon occurrence. 1 * 
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Tobacco angina. In 1963, Oram and Sowton reviewed Che literature 
and his experiences on tobacco angina. Although the condition is rare, its 
occurrence has been ignored in prospective and clinical studies of angina 
pectoris. The subject is discussed in pages 15 to 18. Since the article 
does not appear in the 1964 or subsequent reports, the summary is 
reproduced' below: 


Summary 

The term tobacco angina as previously used has become meaningless, and 
covers at least five icparaw syndromes to which we have drawn attention. 
A definition of tobacco is offered. 

Angina as a resuh of smoking is a real entity, but rare. Including our three 
patients, only 17 convincing examples, confirmed electrocardiographicaliyluTB 
been recorded. The commonest type occurs in patients who already have typical 
Heberden’c angina due to coronary disease and precipitated by the more used 
causes. A very rare type is that occurring in apparently healthy yountz people 
in whom electrocardiographic changes characteristic cf coronary insufficiency 
appear within a few seconds of smoking a cigarette, accompanied or unaccom¬ 
panied by cardiac pain, but in whom the electrocardiographic changes and pain 
are said not to be induced by other causes such as exertion, emotion, and cold. 
We feel it is likely that follow-up studies of these rare patients might later 
reveal coronary disease. 

It is important when searching for patients suffering from tobacco angina to 
investigate them not only while they are smoking, but after smoking followed 
by exercise, and after exercise followed by smoking, otherwise examples will be 
missed. Of 309 smokers with angina questioned concerning the possible role 
of cigarette smoking in causing cardiac pain, 20 claimed to have angina oa 
tmoking. These were re-examined clinically, and electrocardiograms were taken 
at rest, after smoking, after smoking followed by exercise, and after exercise 
followed by smoking. Only two examples of genuine tobacco angina were found 
by thi3 means. ; 

Our three patients had ischaemic heart disease with chest pain, and electro¬ 
cardiographic evidence of coronary insufficiency wa3 produced by exercise and 
by smoking cigarettes or cigars. No significant change in blood^pressure accom¬ 
panied the cardiac pain and electrocardiographic changes which resulted from 
rmoking. These effects induced by smoking were invariably accompanied by 
tachycardia, but were not secondary to tachycardia as induced by intravenous 
Atropine. 

Neither rmoking herbal cigarettes nor the intravenous injection of normal 
saline induced angina or electrocardiographic changes. 

Themo3t satisfactory explanation of the cardiac pain and electrocardiographic 
changes appears to be that nicotine gives rise to coronary insufficiency not by 
coronary vasoconstriction as previously supposed but by coronary vah'odilata- 
tion- In spite of this vasodilatation the blood supply to the myocardium becomes 
insufficient because of the concomitant increase in cardiac work, resulting from 
an increased cardiac rate, rise in blood-pressure, or both. Possibly also the 
liberation of catechol amines has a deleterious effect on the metabolism of the 
myocardium. 
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Tobacco angina. In 1963, Oram and Sowton reviewed the literature 
and his experiences on tobacco angina. Although the condition is rare, its 
occurrence has been ignored in prospective and clinical studies of angina 
pectoris. The subject is discussed in pages 15 to 18. Since the article 
does not appear in the 1964' or subsequent reports, the summary is 
reproduced below: 


Svtr.mjxy 

n, term tobrco, «, pteviourly «od to b«om« ^ 

« to* five .opirste rvadmmrs w .kick ™ to. town .tten«,»n. 

A definition of tobacco an~::a ** onered. 


Angina as a result of smoking is a real entity, but rare. Including our 
patients, only IT convincing examples, confirmed electrocaidiographically, tar® 
been recorded. The commonest type occurs in patients who already havetypkal 
Heberden’s angina due to coronary dLsease and precipitated by the more usual 
causes. A very rare type is that occurring in apparently heaithy young poop!* 
in whom electrocardiocrraphic changes characteristic of coronary insuniciencj 
tppear within a few seconds of emoking a cigarette, accompanied or unaccom¬ 
panied by cardiac pain, but in whom the electrocardiographic changes and pain 
9sq said not to be induced by other causes such as exertion, emotion, and cold. 
Wo feel it is likely that follow-up studies of these raro patients might later 
reveal coronary disease. 

It is important when searching for patients suffering from tobacco angina to 
investigate them not only while they axe smoking, but after smoking followed 
by exereke, and after exercise followed by smoking, otherwise examples willbe 
missed. Of 309 smokers with angina questioned concerning the possible role 
of cigarette smoking in causing cardiac pain, 20 claimed to have angina cn. 
cnoldng. These were re-exa min ed clinically, and electrocardiograms were taken 
fct rest, after smoking, after smoking followed by exercise, and after exercise 
followed by smoking. Only two examples of genuine tobacco angina were found 
by this meon3. 

Out three patients had ischaemic heart disease with chest pain, and electro¬ 
cardiographic evidence of coronary insufficiency wa3 produced by exercise and 
by smoking cigarettes or cigars. No significant chance in blood-pressure accom¬ 
panied the cardiac pain and electrocardiographic changes which resulted from 
crooking. These effects induced by smoking were invariably accompanied by 
tachycardia, but were not secondary to tachycardia as induced by intravenous 


atropine. 

Neither racking herbal cigarettes nor the intravenous injection of normal 
aaline induced angina or electrocardiagraphic changes. 

The mc31 satisfactory explanation of the cardiac pain and ekctrocardicgraphic 
changes appears to be that nicotine gives rise to coronary insumciency not by 
coronary vasoconstriction as previously supposed but by coronary vasodilata¬ 
tion. In spite of this vasodilatation the blood supply to the myocardium becomes 
insufficient because of the concomitant increase in cardiac work, resulting from 
tn increased cardiac rate, rise in blood-pressure, or both. Possibly abo the 
liberation of catechol amines has a deleterious effect on the metabolism of the 


myocardium. 


Source:‘https://www.industrydocuments.ucsf. edu/docs/rrlRUObO 
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The YmodH^tition results from liberation of catechol amines from stores in 
or near the blcwd-vessel walls, including the caromania tissue along the coronary 
▼easels thcmseltea. Catechol amines cannot be liberated as a result of stimula¬ 
tion of rynpathetic ganglia by nicotine, astho blood level of nicotine attained 
dry smoking is too low for this purpose. It La, however, sulhcient to liberate 
catecnol amines from blood-vessel walls. 

The explanation of the rarity of tobacco aneirua ia not clear. Presumably 
£ few individuals axe in some way hypersensitive. The investigation of *kin 
sensitivity to tobacco should be made by using fractionated extracts of 
tobacco smoke rather than extracts of tobacco itself. We have been unable to 
demonstrate any sensitivity to either. 

To test the theory that release of catechol amines by nicotine leads to tobacco 
angina, ve tried six drugs which might be expected to block the nicotine effect, 
and four which might be expected to aggravate it. The former group consisted 
of dihydroergotamine, antiserotonin, reserpine, hydrocortisone, guanethidine, 
and methyl dopa, while the latter comprised serotonin and three monoamine 
oxidase inhibitors. The results are given in detail. Surprisingly, the monoamine 
oxidase inhibitors had 1 a protective effect in all three patients. None of these 
drugs blocked the effect of exercise. 

Our results support the belief, previously based on animal experiments, that 
nicotine exerta an action like that of the sympathetic stimulants because it 
liberates noradrenaline. 

If it is thought by the patient that his angina is induced more easily during 
the time he is smoking, he should be persuaded to abstain for one month, and 
the electrocardiogram should then be repeated. If clinical improvement ia 
reported and the height of the T wavo has also improved, ho ehould bo per¬ 
manently discouraged from smoking. 

Indiscriminate advice against smoking, as far as angina is concerned, is not 
justified* and each patient needs individual assessment. 


’"Source: https:/7wwwJndustrydocuments.ucsf.edu/docs/frlk0000 
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cenhkal.oi:ski:vations-ox , coi:o\aky-iikai:t DISEASE. 

Heart disease »« the most convnmm CRUse.of death 1 in our population, *nd 
coronary is (!■— c^irtriinni'-t variety <.f f.if.ll heart i!i««\i-e I 59 V. In 

IC'jI there were 1.70L522 d-aths from all cjti>rs in the United Stall-*. Heart 
disease deaths rumherrij fin3..191 of which 5u2:351 were dire to > arterio¬ 
sclerotic heart iIi-c.iNe. 

The disorder con»i*(v of ob‘EriKtiun ,or narrowing ol thcirnrotury arteries, 
redyeing the st:n|i i> to title: heart nm-clc. The unrivillinr eau-te <«i:thc 
obstruction,]* coronary alii>rrv-clrrnti«. inti an atrule coronary vrlerv nedu< 
•ion,is often, caused hv tin* formation of a.i-iinod ciotin.a di~«\v-etl artery. 
The eenmion mmrif<'<Utiort< nf coronary distrait*, 3 re ans'ina pectoris; recur¬ 
rent brief: attacks ofirj;r^| pain caused bv ir uiinpiate blond supply to. the 
heart muscle; n*vuea.fdi.d: infarction. or nerro-i* of a portion.oi the:heart 
muscle due to acute |n-< uf ]•;>.& J supply; roir.'estivc Heart failure.,a chronic 
state caused by iuahUUv of: the heart, tb put.'.i>:e;inur:i MJ»ni to satt-fvthc 
demands of thie Lodv,: and tu.ulcn death rcsu;:isi^ tTum cardiac standii 1 ior 
ventricular fibrillation. 

There ore considerable differences in the prevalence of coronary heart 
disease in different Countries; ami often in different ethinicand: «ocj*.-cconorntc 
groups nidi in a particular r«»ui!l:y 140. o2 i . Tin: reported d+at:i rate of 
arteriosclerotic heart :d: j ej‘e. which is primarily coronary di-case. i* in-jlucr 
in tnc Uniicd IS'talCj.. llu:i in o'!hc,r cr*mUr:es. it is aUo quule hian i in New 
Zenhltd, Australia, Soutlr .A frica. Canaria, a:ui iPm!inti. atitiiiiiiMieraltdv hicn 
in Great Britain.. 1 in: ,«:cu‘<h rate in .Vxrway. .'nflrn, a:.d I Jeimisrk is roughly 
half that in the hian di.-aih rate countries iil5i.. The death rate iiii Japan 
appears to hr: about one-siuh that in the Urmt 1 itales. ahltourii [arsons of 
Japanese origin litine in tiie lulled States are. said I to Have a death rate ^ 
similarto that of the general pjopulaliotii ut li.i. country. (n2u 

Because of chanfiii:: diagnostic skiili and revisions in i nomenclature^of 
disease, it is difficult' to die:certain:of title.in im. id wire of coronary • 
disease in the Unit'd States over the past few decades, hut there is a general 
Opinion that the iiicideure is increasin" in this country and in England, 
particularly in the yojnrer male croup fS9, 02, 65, 831. In 1953 the 
mott; !itv rale from artcri.i>sclerotic hear; disease was reported : to:bt about 240 
per, IOO.OjO. Although thij is an tncros-e of :mure, than 5'Mc over the rare 
in 1940, it has been.climated that fees than i59c of the increase represented 
• real change in incidence of: the disease, the remainder depending upon 
changes in diagnosis. in nomenclature arid in: tiie are of tiie population ii591.. 
Since 1955 tliic. death. rate front coronary, disease iIPC -1201 anjlfrom 
arteriosclerotic and dorer.crative heart di<*-a*e. (iiC-4-0 and 422 j has con¬ 
tinued to increase: cru-huffy; I h lOCt) the ace-adju-led rieaiJi rate ironi 420 
and 422was 336 per I ■»: »JLH„3 for white male* and 16!) ton white female* (55>. 

Althourh the basic cause or causes of coronary hirart disease are obscure, 
certain factors'other than isinokinc arc know n or tliuumt to predispose to the 
condition or to be associated ! w»tn an increas.-d incidence. 

The incidence of coronary.heart disease ir. nr.cn under 45 is about 5 times 
as great as that in women l Valle 1):. 15. 20. 39, 62); In both sexes the inci¬ 
dence increases with advancing years;. After the. menopause the incidence 
increases rapidly, in wo mien, and atlage. KUlthie dcatii rate# from icoronary 
disease are about the sane tor the two sexes. Coronary thrombosis pla>* a 
relatively more important rule in precipitating myocardial: infarction iti young 
men than it doc? id o!d. men ■ l IOj i. In studies of l.ir"e population groups 
coronary disease has been associated with elevation of Itiie serum cholesterol, 
hypertension; and niarkvd overweight | [9; 20. 21 . 36.49, 59;62).. 
r Some individual characteristics have hi-ren said to.be associated with coro¬ 
nary disea-e. Thire i* a significant familial lend-rcv to develop it G36, 69, 
Cl, 95). Pefsons with a n.-rson-orphic cnn'litution are said to he.more vul¬ 
nerable than rndnniorphs jnti cc:»['n<nrr>Tis t.iO; o2. ."5i. A coronarv-pronc 
personal ly has hiecn n>--crir:-*ii as ih«: aarressive. competitive person who takes 
on too many; jobs. fV'-’Hls deadlines, aim is obsessed I by. the lack of adequate 
-time for the performance of hiis work: 133, 3 l, 55); 


Table li— Dcuih raia p/r IQO.QHQ ftom arierhicltrotie cruf ■ dtztnerative 
huart dii<as€* by jr* and age. L'fitted States, J'JJS-fjQ 


Afe Cr»uf»: 

Ui«kr 35-... 

35-41--- 

Mii<4 

3.3 

- 90.2 

Fetualcv 

1.2 

18.3 

Roth S'ics 
2.2 
513 

53*61____ 

_ 92H.S 

314,5 

610.2 

65-74 _ 

_ 2129.2 

11,, 12.0 

1569.5 

75 or over___ 

•InrM-k fhC eumhi-rs 420: *«4 

. 4765.1 

3733.4 

4179.7 

Source: WHO Epidrfniolo,picat *nd \ il*i $*oti«lic» 
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Some of the articles cited in this page discuss the interrelationship 
between smoking, and other risk factors. One example is {'81) Russek and 
Zohman, who described hereditary predisposition as well as other risk 
factors in coronary heart disease of young adults. Although smoking was 
prevalent in the coronary group, it appeared to the authors tO' be an 
indication of heightened emotional tension rather than a predisposing or 
causative factor in coronary heart disease. 


tobacco. Prior to the attack W< of 
;thc coronarv patients indulged regu- 
Jarly in the use of tobacco, while 107 
were either nonsmokers or participated 
on rare occasions. Among controls* on 
the other hand; 627 were habituated 
while 35 7 smoked occasional I v nr not 
at all. Heavy smokers were aLo found 
to be far more frequent in the-coronary, 
group. Thus, 707 of their number had 
smoked at least 30 cigarets p t dav 
prior to their attack as cornp.n- .1 with 
only 3.57 in the contra test grou;:.. Trtfse 
observations indicate, therefor, that 
smoking was not only more p' valent 
in the coronary group but a a that 
the coronary patients who had nolrd 
were more heavily addicted to * be use 
of tobacco. Nevertheless, it is n * clear 
from these findings whether 'otinc 
is it predisposing factor in c -inap- 
heart disease or whether its m j fre¬ 
quent and excessive use among unrig 

tatn!iil.‘t*« merely a reflection of the 
| Kl! t|if, uni emotional tension so prev¬ 
alent among them. 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0006 
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Certain' occupation* have. Iwn *aid partiruhirlv to favor the development 
of coronary di'VJ*e, ti*►«-aI»1 y those wlvo-ii Laturc rewpiJUMbtlitv and *tress 

(31, "1. 37), and I w-la'i lr .ire *edvmjry in nattit* t7ts, 1 .V!j 72. 1 

have mot fmiml ihal't-xrcutivrs art more prone 10 rnrmurv d beetle than Non¬ 
executive |M»r>u(m< i. : I'hvMii.iiis have tern i*.iij In have .Vnr 4 turn* a* much 
coronary dl.-ease a* fanner* or laborer* i37>. .mu} general practitioner* to 
K*VC 3 times as nut. Ii 0 * UvrinnloIrvrHts liMi. Occupation* involving nvti'-n 
physical activity arr viui la be protective 1 U5, ,67, ; 77). Giiv life h.i* been 
•aid to lo more 1 v J‘'Ocijl«-fI with rotoiury rlivi.t; th.iM suburban li;fe.. 
and men who ilrwr mi'f*" lii .111 l-.oi' O j ve-ir M'lain-d. in disc studv, more 
prone to tlit'dl.-ej'i - th.ur lho«c who demo i«r-^ toil. 

It has been wid.iy hold,, and occa ilnnicJJ that a diet Kish in 

saturated (at j»rr.to the devcit'pfnc'it nficoronary J.Immsc : 53. 

CO, 81). A correhiiion!between the national incidence 01 coronary disease: 
and the farcer.tiff «'f iMod caloric* available as suin,ru:<.d (at has been re* 
ported omiing thos«-> nur.tries foriVvhiHi ]v t iiiat<!■ evi-t i4:*i, 11in<(rent 
ehele-tcrol trncilt*' ri-c whi n saturated fat is addriilto the diet i .uitti it falls 
significantly when imsuiuralei (at.is ?d.-tilL-tej 1 56l. Rih.ts .-i*.j:h-rn «U 2 - 
gestcu that pcr.cr.it iivernulrilioR. rat!.:er than excess saturated tat urctiis- 
pcses to coronary •h-e.i'-v umthe grou:::;:? tl.r.t the correiition ot Cutuiianr 
disease with total avai.jt>!« raiurie* or surar consumption per capita is as 
good as that for t': “cr:taze of calorics in ta;;i ii'.*0 1 _ 

lu general.. it is apparent that miutiuic rersor.ai and environmental factors 
can markedly a fie I the; incidence of coronary dLeosc, 

SMOKINi: AND CORONARY 11 CART DISEASE: 


O' 


Over the last two deoadcs a considerable number ofi epidarmidoiic studies 
cn different pout; Lit fa ns, employing different techniques.,have -hown with 
rcmaiksble cur.ii fti: a significant relationship between cigarette smokiiiq 

and an increased i d< alh rate from coronarv heart disease in males, par¬ 
ticularly during middle life. There • has • been little dir*oMtinz evidence. 
The association of t oror.arv disease with: the use.of tobacco in other forms 
has not been striki***- The documentation,for these statements is given in 
the faliowiisj: para^rsphs. Particularly important: is the information in 
Chapter 3,Mortalilv. 

English el j’l i 7l») found I the incidence of coronary disease in molt 
patients at die Mav**.Clinic about 3 limes:greater in cigarrtte -miukers than 
in non-smokers in the 4;_fa59 year ace ranee, but. foundilittle relation to 
smoking above 69. Russek (ill 1 reported a sirniUr relationship, but less 
striking, in young men'with .coronary; disease. MnU *<4nin a studv. of 
reported mortciiiv ><< a Cihcimnii population found that heavy smokers 
in the 30-59 year me ur.ee had twice as hijli.a death rate from coronary 
disease as nom-sme-kers. Male Seventh 1 Dav Adventist*, who are non- 
smokers, were found by. Vymder and Lemon . • 101 1 in a ■ study based: on 
hospital admission* to have sign inccndy less coronarv disease and to de¬ 
velop it later iiii Id* than the general maichospital population. Haag 

• nd Ilanmer 1 371: u p«>rtcd that.enipiovees in tiie tobacco industry:, who 
tend'to smoke hi-.i» »*>..had ia lower d^alh rate: for cartliova'duiJir di*ease 
than thlc general {.-►pulatiou in.tiiicif trci.-uraphitr region, hut no r<pift »a§ 
made of mortalilv «.■!'<••» within the tirbacrw-iworkcr croup, divided by snmk- 
ing habits. The •stn-ly; has Leen criti' i/eu on tuis and ot'A-r.grounds 4 lint 

Larcescale prosir^ tive studies of m«<rt.i!.iiv in Hr it :*ti piiiv shiatis ( Doil 

tnd Hill, 21), ... Status males 50-69 n-cruiled by. vnluntcrr workers 

(Hamniiond and Hern. 37. 39.'40. -,2’ and Life. Insurance p’vlievholdiirs 
(Dorn, 23 J haw confirmed itiie a>?ru iatmn of death from .coronary disease 
withiciparettc iiiic-kisiz;, in the UritHhi.study; a ‘trn-wi*e asinriation w:as 
found! l elwecn the ar.:ou«vt of tobacco c. ir.ajinwl mot entirely, ciearcttrsi: 
tr.d tJ.q mortality-fh.ri coronarv .ii-cv^e.. “the a-sociation occurred in the 
35-Slvear jp: rariEC, but mot in otJi.r r»t-n. Hammond'and I Horn b*u:ta 

• similar pradi-d r :i.vtion-fiin between coronarv dcatirt and cie:arelte srnoSc- 
jn®. the death rat-: being more than (■.•■as: crcat' in men . who smoked 
over 4 pack a .day. a* in nori-«m<i»kerj. M--n w.hn had Islopp";! smoking f««r 
more than a vear at thc *tart o( the study: had a coronary; d»*aih rate lower 
than those wlia ronliniicd. 

Studies on special ?rout>.» of men. such as |on?‘hmrenirn I DuccMev et alj 
3) members of a fraternal I order t Spain and a than. .791 an<l! indu-trial 
employees 1 rani et al..THi wi,i. h. m;tiie litter t«o msut.rrs. inrorporated 
clinical coronarv iii^ea^c. as well a^ coronarv. drathls. aUo have shown a 
tclatioM-hip b!« twvt n curnairy di>ea*'- and >nokinr. Tiie-rt'!a!mn»htp was 
closer for men under 51 than tor. oidcr, men.: ami closer for myocardial 
infarcts and death tii u* t'»r asietna {*•* t«>ris l 7i>, . 

The long term i:^r<>'|« elive ‘fuller o£ cardtova-cular di.-c,ivc ■ in Frandnq- 
ham (16) anJiiiit AliunvilH whi. b have. tVatured-a |>.iu.-t.ikina «-arrn at 
regular interval- b-r clinical iniiiifc-t.iti..i,* of di«.'a*e. have, on po-dins tbe 
data (Hoyle et alj. 2!l 4i.imi a thr.-niohi' isnrrca-c in' lire ii.rr.unce 
of rvvocaniiai inf ant-on and enmn.irv •i<-;tns in nm-n who jre K'-avy; ri«- 
fctttf. swiokcr*. av * "mp 1 r* «i' In non <is\ Af. r<, and rirat: smokers, anil 

furmeficigarette «"r.>kefv. In the ;.!•!• I d. ta the invi.b-»n-> : nf aticina per- 

(oris did I not show. a : si-mficaril as-wci.illnn' witli: cizircuc Mit-iiiii:. The 
lack of this jMrii<nt.ir r»-l ilinn+lvip had b**.-n sujqi-vtcd ointtie lta-ts of 
clinical experience » White. an»l idtaihcr. 10J». 


7; Eruniner. D., Manells, .C. Myocardial infarction immug mmsieti of 

cnmmuinnl settlements in Israel. Lancet:2:;ltvn.: . 

53. Lee; It. E.. .Schneider, it. F. Hypertension and a.rteriw-Jfro«;s in er- : 

eeutive and: non-cacculfve personnel. JAMA.167: IktT-l Ud. .1/5,:. 
72. Fell, S., D'AtoiiiO, C. A. Mv-ocarriial infarction: in 4 onervear in- 
dustHal study. JAM A 166: JA2-3.'>7, 10531, 
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When selected groups are examined, there is no relationship between 
cigarette smoking and an increased death rate from coronary heart disease. 
The report by Cohen and Heimann (1962) is a good example. It is reproduced' 
in its entirety. 


Cohen J and Heimann R K: Heavy smokers with low mortality. Ind Med Surg 

31 : 1 15 - 120 , 1962 . -“ 


T his paper extends mortality rates of cigarette 
division employees of The American Tobacco 
Company to cover the period 1957-1060: Previous 
mortality studies of the same population were 
made by Dorn and Baum of the National Insti¬ 
tutes of Health; embracing. October, 1946, 
through 1952, 1 and by Haag and Ilanmer, for 
the years 1953 through 1956.- An intensive in¬ 
vestigation of this pGpuutcionfs smokiincr habits 
was made in 1956 by Finkner et all 3 of the In¬ 
stitute of Statistics of the University of North 
Carolina. 

The 1957-1960 data confirm the findings of 
DormKaunr and Haag-Hanmer that the age-, 
color-, and sex-adjusted: mortality rate for all 
causes, for cancer, for respiratory cancer, and 
for cardiovascular disease in this population are 
average or lower than average when compared 
with the general population rates. 

The significance of this finding relates to 
the determinations of Finkner et ah, 3 who 
found that the population under study had a 
markedly higher percentage of regular cigarette 
smokers than the general U. S* population. Fink- 
ners study also indicated that the percentage 
of these factory employees consuming upwards 
of 20 cigarettes daily was twice that in the 
general population^ 

This series of studies thus establishes a dis¬ 
tinctly heavier-than-average smoking population 
which has, over a period of 14*7 years, mani¬ 
fested fewer deaths of all kinds, and fewer deaths 
from cancer, lung cancer, and 1 heart disease, than 
the expectancy for an average population of its 
age, sex, and racial composition^ These results are 

Dr. Cohen is also consultant to the Department of Research 
and Development of the American Tobacco Company. 


in direct opposition to the hypothesis that ciga¬ 
rette smoking per se causes higher mortality 
rates generally and for lung cancer and/or heart 
disease. 

The three consecutive longevity investigations 
covered 70,532, 45,455 and 41,967 person-years 
respectively, or a total of 157.954. The average 
size of the population during the 171 months 
under study was slightly over 11,000. 

Mortality Rates for 1957 through 1960 

Table I compares the observed deaths in the 
population studied with the expected 1 number 
based on age-sex-color-specific death rates for 
the general U. S. population. This table and the 
method of its calculation are patterned: after 
those published by Dorn-Baum and Haag-Han¬ 
mer. 


Table I. 

Observed and F.xpectfd Number of Deaths from 


Specified Causes Among 

Full-Time and 

Retired 

Employees of Cigarette 

Plants 

AND STE 

M MERIES 

of the American 

Tobacco 

Company 

January 1957 — 

Deceme 

zr 19-30 



Expected. Observed 



No. of 

No. of Observed to 

Cause 

Deaths 

Deaths Expected 

All cause* 

425 

325 

76ft 

Cancer — alt forma 




(140-205) 

75 

n 

63ft 

Cancer — respiratory 




system (160-164) 

14 

6 

43ft 

Cancer of bronchus and 




trachea, and of luns: 




Specified as primary 




(1G2) 

7 

0 

0 

Cardiovascular (.40.0*463) 

150 

154 

86ft 

Coronary* aiseasc ( 420) 

116 

100 

86ft 

NOTE:: Numbers in parentr.e^es ar*» cau 

?e-of-d*aih 

categories 

of Seventh Revision 

of The International List, as 

used in Vital Star. it 

:•<?# of 1'he 

£/. S. 



\ 

> 
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Table I indicates that the observed number 
of deaths during the 1057-1000 period! was 70^ 

I of the number that would be expected to occur 
in an>averago U. S. population similarly stratified 
as to age, sex, and color. The number of cancer, 
deaths, was'63fc of the expectancy. Respiratory 
cancer deaths were -JO ( c of the expectancy, car¬ 
diovascular deaths SO r ' c of the expectancy, and 
i coronary deaths S6 r c of the expectancy. No 
• deaths from primary lung cancer occurred, dur- 
i ing this period, although an 1 expectancy of 
. seven such deaths was derived 1 fronu vital statist 
; tics for the U. S. as a whole. 


o 


-^-Previous McrteWly, Rotes for the Same Population 

. Similar percentages of observed?to-expected 
V deaths in the several! classifications were 
observed by Dorn-Baum for the period October 
_194G-1952 and by Haag-Kanmer for 1953-1956*: 
Percentages of observed-to-expected deaths cov¬ 
ering the results or all three studies as well as 
the complete time span of 14 1 4 years are ar¬ 
rayed in Tabid II. Allowing; for the random 
fluctuation in the number of particular causes 
of death'that is observed in most populatiomsub- 
groups, and especially for those causes from which 
the number of deaths is small (e.g., respiratory 
cancer), the results of the three investigations, 
show internal: consistency. Except for the afore¬ 
mentioned cause involving few deaths. the per¬ 
centages from one study to the next show no 
radical variation., The over-all percentages in 
Column 4, Table II, characterizing the observed- 
to-expected ratio for the several cause cate¬ 
gories during: the entire 14)4 year period, fall 
within a range of nine percentage points. Ob- 
jserved deaths ranged from 70 r c to 79*r of the 
expectancy for alllcauses, for cancer, for respira¬ 
tory cancer, for cardiovascular and for coronary 
disease. 

Since Dorn-Baum did not compute a separate 
expectancy category for primary lung cancer as 
distinct from*the general category of respiratory 
cancer both primary and secondary,, this cate¬ 
gory does not appear in Table IH. In the two 


c- 


Tacle II. 

Pehcentace of Observed. TO' Expected Deaths in 
Tiiuee Successive Studies of Full-Tike: and 
Retikld Employhf.s of Ciu.vnk.TTF; Plants 
and Stemmehies of The American 
Tobacco Company 



Dorn- 
Bium 
(Oct- S.‘j46- 

IW2)i 

Haae- 

H.inmcr 

m- 

ISjn3: 

<11937- 
10**01 

TplJ 

Period 

<Oct. 

ico*>>: 

All e»u.<s» 



Tfi.fl 

Tl'V 

Cinerr - a!)' fi*rnr!* 

7 3 Vi 

~»"o 

63V- 

'•Kc 

Cancer - r«*>i*tr;i;i«.ry M3trm 

Si'.i' ( 

loO'i 

4*~e 

7:tV* 

CirJt(n.t,(W:tr 

fiTV* 

7U' r 


Tsr* 

Coronary 3 > 

icy* 


* r t r- 0 

?!><> 


latter studies covering eight years, foi v deaths 
from this cause were recorded, representing 36'; 
of the normal expectancy of 11. 

Smoking Habits of the Population uncer Study 

As previously reported by Finkner et al., th« 
proportion of regular cigarette smokers among 
the tobacco employees studied was much greater 
than that in the general U. S. population. Among 
white males, 77.2 r 7 of the tobacco employees 
were regular cigarette smokers, compared with 
49.9 f c for the general U. S. population; for 
nonwhite males, S4.1 r 7 compared with' 43.4 r c ; 
for white females,,44.4 f c compared wuhi23.6' £ ; 
and for nonwhite females, 01.7 r c compared!with 
22.9 

The tobacco employee population alhO'included 1 
a considerably higher percentage of smokers 
consuming more than 20 cigarettes daily than 
the general U. S. population. Among white males, 
o2.S* c of the tobacco employees smoked more 
than 20 cigarettes a day as against. 13*3 V for 
the general 1 U. S. population. Non white males 
among, the tobacco employees included lG.5*c 
smoking more than 20 cigarettes a day as against 
G.9 f f in the general U. S. population. For white 
females the proportion was G,9*c among tobacco 
emplbyees as. against 2. V r c in. the general popu¬ 
lation,and for. nonwhile females 4.0'<- as against 
I.7 f o. In each category, the proportion of tobacco 
workers smoking more than 20 cigarettes a day 
is of the order of two and a half times that of 
the comparable segment of the U. S. population. 

Methodolbgy 

In all three mortality studies, observed!deaths 
were tabulated! from reports of the Metropolitan 
Life Insurance Company, which underwrites in¬ 
surance policies on all employees of the group 
studied, including those on leave, those retired 
for disability, and those retired for age. Death 
rates for the general U. S. population; were com¬ 
puted! by dividin g total I deaths, as reported iii 
Vital Statistics - of - the V. S*, Yohune II* by the 
population, estimates issued by the Bureau of 
the Census for July 1 of each year (Series 
P-25) A 

For the 1957-19G0 period' rates for the year 
195S were used to compute expectancies for 1957 
and 1958, and rates for the year 1959 were used 
to compute expectancies; for 1939 and 1960- 
Rates were computed separately for male white, 
male nonwhiie, female white; and female non¬ 
white, and for all the age groups 15,24; 25-34.,35* 
44, *15-51, 55-G1, G5-74, 73 and over. There rates 
were applied to the number of person-years of 
exposure itr each age, color,, and sox category of 
the population under study. The roster of em¬ 
ployees (including retired employees and those 
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leave) was taken ns of July 1 in. each year. 
Expectancies, throughout 1 were calculated for 
each single year and summed for the period 
studied. 

Measurement of the subject population's smok¬ 
ing habits by Finkr.er et al. was methodological¬ 
ly similar. Independent investigators recorded 
individual smoking histories and classified thorn 
by age, sex, color, and rate o: cigarette consump¬ 
tion. These were ranged'against the correspond¬ 
ing findings for the general population of lias 
U. S. by subgroup, as reported by Haenszel, 
Shimkin, and' Mi’.lbr of the If. S. Department 
of Health, Education and Welfare, 0 based on a 
Census Bureau study. 

The above procedure follows.that'of Haag and 
Hanmer, who compared employee smoking habits 
with those of the U. S. population and,employee 
mortality rates with those of the L\ S. popula¬ 
tion, both stratified bv age, sex. andi color. 

No sampling or estimating was involved in 
any of these studies. Smoking habits: were 
measured by applying pretested procedures in¬ 
dividually to virtually, every member of the 
population under study iOSil r r ). Data on age* 
color, sex, and mortality were available for each 
individual' member of tlie population and were 
summed as above described: 

Characteristics of the Population 

The population under study was that defined 
by Dorn and Baum of the National Institutes of 
Health. It consists of full-time employees in- 
factories and leaf departments or The American 
Tobacco Company in Virginia, North Carolina; 
and Kentucky. Turnover in this employes group 
is negligible. On July 11 19G0j. approximately 
G6'c of the population had' service records of 
ten years or more, and 20 f c had service record* 
of 25 years or more. Qm August 1, 1053; 4 S'c 
had been'employed ten or more years, and KKc, 
25 or more years. 

As reported' by Dorn' and Baum, employees 
who are unable to work eventually are carried on 
the payroll as on leave without pay but remain 
covered by insurance so that, they remain' part 
of the population lor purposes of these studies. 
Retired employees retain insurance coverage and 
also are incllidedl 

Thus the population is a coherent group for 
purposes of mortality, investigation., The degree 
of this coherence is indicated by its average age, 
which incroar-ed almost precisely three years 
between July 1. If57, and July 1, IfGG — front 
42.S years to 45.7- years. respectively;, 

White males accounted lor -lSXo.to 4G7c of the 
population-during.-this period, those percentages 
being minimum and maximum.,Males white and 
nonwhitc accounted'for 57', c to Gl^c of the sub¬ 


ject population. Men over 45 accounted for'317c 
of the employee group on July l, 10GQ. 

Comment 

The health history of this:population of heavy- 
smoking tobacco: company employees tends to 
disprove the hypothesis that cigarette smoking 
causes higher mortality, from alb causes, from 
cancer, from lung cancer, or from heart disease. 
This, interpretation is. strengthened by the fol¬ 
lowing data of observation: 

1. The substantial degree to which the 
studied population's, cigarette consumption 
exceeds the national average: In the per¬ 
centage smoking more than 20 cigarettes 
daily, the Finkncr study group recorded 
the ratio as 2:1 or more in every subgroup' 
and in virtually every age group. In, view 
of the population’s vocational interest iii the 
product it manufactures, and the provision 
of a free package of cigarettes each work¬ 
ing day, this characteristic of the group 
studied is not astonishing. 

2. The unusually stable nature of this 
employee group, as indicated under “Chaiv 
acteristics of the Population'” above: Sta¬ 
bility of the population for purposes, of 
these studies is also insured by the fact that 
employees on' leave, retired tor disability, 
or retired! for aye, continue to be covered 
under the group insurance plan. These em¬ 
ployees or former employees were included 
on the July 1 rosters used 1 to compute ex¬ 
pected deaths; and actual deaths among 
them were reported by the Metropolitan' 
Life Insurance Company. 

3. The extended nature of the mortality 
research, covering a continuous time span 
of 14 U years. 

4. The consistently lower-than-average 
mortality of the studied population! for each 
of tho three mortality studies tTable II). 

5. The consistency of the degree to which 
this mortality for the entire 14 l V year 
period is lower than the national rate, as 
between the various causes of deaths tTa- 
ble II, Column 4):. 

Other Statistical Studies 

A number o? studies, of which those of Doll- 
Hill 7 and! Hammond-Honr are representative, 
have yieUlt-dl ^statistical association in individual* 
between*cigarette smoking and higher■ mortality 
rates. Other studies,, including Easuott, Dean, 
and the: present study, have shown- no such> as¬ 
sociation. A mi in hen of di>;inctions may be noted! 
in connection 1 with the diametric' opposition' be¬ 
tween the results of the two groups of Mtndies. 
Statistical association studies of the Hum- 
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mond-llornj DoII-Hil! type compute expected 
deaths on the basis of mortality rates shown by 
professed nonsmokers. The professed nonsmoker 
is taken as the norm or “average” against which 
various types of smokers are compared. This 
raises two questions: (1)' whether those smoki¬ 
er* who manifest higher mortality rates do so 
as a direct result of the eifects of smoking, or 
whether the smoking habits of some of these 
higher-mortality smokers are diagnostic of 
other factors that.predispose to shorter life, and 
(2) whether the professed nonsmoker with his 
low mortality rate can be taken as a norm. ; 

Tho former question cannot be answered from 
the statistics themselves, since this would! re¬ 
quire that ail relevant or predisposing factors 
other than'smoking be held constant. No attempt 
was made i:n the DoH-diiM. Hammond-Horn, or 
their counterpart studies to do this, since all 
relevant factors affecting mortality- and. or can¬ 
cer mortality are not known, and since some of 
the suspected' factors — previous medical his¬ 
tory, genotypic differences, constitutional pre¬ 
disposition, exposure to various environmental 
agents, “rate of living,” the “stress” factor, etc. 
— are difficult if not impossible to reduce to 
mathematical terms, evem if they could be gath¬ 
ered for populations large enough fOr statistical 
study. 

Touching on the latter question, Berkson* has 
noted that 

. . . persons, who are nonsmokers, or rela¬ 
tively light smokers, are of constitutional 
type that is biologically disposed to self- 
protective habits. . . . It is not implausible 
that they should 1 be^ on the average, rela¬ 
tively longevous, and this implies that the 
death rates generally in this segment of the 
population will be relatively low. 

The extent of this difference between death 
rates of professed nonsmokers and average U. S. 
citizens was indicated by Kammond-Iloni, who 
computed mortality fares of 777, 1.233, 1,731, 
and 3,230 per 100,000: fur nonsmoking white 
males in'their 30-34,. 55-50, 60-64 and 05-69 age 
groups, compared with rates of 1.-1C0, 2,210,, 
3,402, and 4,305 per 100.000 lor white males of 
the same age groups iir the general! population; 
These mortality differences between the professed I 
nonsmoker and the “average” white male reported! 
by Hammond-1 lorn wore great — 85V, TGCc, 
913c and 49 r c-, Shouid Berksonls characteriza¬ 
tion of nonsmokers be correct even for a num¬ 
ber of persons in that category,; the Hammond- 
Horn interpretation' that cigarette smokers incur 
“excess” mortality rates becomes meaningless. 
That is; the association. their data shewed re¬ 
flects only the choice of an abnormally longevous 
group as a criterion of what is “normal.” The 


same would be true of a number of other statisti¬ 
cal association studies patterned on the Doll, 
Hill model. 

The imlUence of this choice of criterion o n , 
their final- calculations is evident from Harm 
mond-Horn's own comparison' of death' rates 
among, their “heavy cigarette smokers” with 
death' rates among: U. S. white males generally. 
In a 20^month period these rates were 1,222; 
2,140; 2,707i;; and 3;S56 per 100,000 for "heavy, 
cigarette smokers” against 1,233; 2,006; 2,901; 
and 4,354 per 100,000 tor U. S', white males in 
the four age groups. These rates hardly difTier. 
In a subsequent 24-month period' the “heavy 
cigarette smokers” showed slightly higher death 
rates than the L\ S. average; 

Apart from the question whether nonsmokerx 
constitute a valid criterion of “normal” mors 
tality — and Hammond-Horn’s figures strikingly 
suggest they do not — a basic dirlerenoc exists 
between the two types of studies mentioned! 
Those patterned after the Doil-Hiil model (in¬ 
cluding Hammond-HOrnp attempt a correlation, 
between mortality rates and smoking habits in 
individuals. This requires the assumption' that 
no unmeasured other factors exist that, might 
account for or explain any correlation that is 
found. The number of such factors investigated, 
alone or in conjunction' with smoking habits, is 
thus far small! — the so-called “urban factor" 
(assumed by some to be air pollution):, certain 
special! occupational exposures, and ! alcohol! con¬ 
sumption. 

By contrast, studies of population subgroups 
including this series, those by KastcotU 10 and 
that by Dean, 11 deal with mortality rates and 
smoking; habits of groups. Dbamcompared!native 
white male South Africans with British male 
immigrant's to South Africa' 45-64 years of age. 
Between 1947 and 1956 the death rate from 
lung cancer among tlie former was 50 per 100,- 
000, and among the latter, 112. At the same 
time, white South Africans are among the 
world's heaviest cigarette consumers, with a per 
capita usage reported 6S f c above that in the 
United Kingdom in 1950 and 40 r f higher than 
the U. IC. figure in 1935. Dean'found urban resi¬ 
dence to correlate with' lung cancer incidence 
among South African whites, and concluded 
that “bronchial carcinoma must result from the 
total effect of genetic and! environmental fac¬ 
tors."* 

•Dean later ffailverrt: smakirvff hiab'it Jit* for about b'ilf: 
lunp enneer rt*4itn» in h:i% L'>tnc thr-ie and a act of 

matchiM ; “conirnti" — <UviiS. from ot ru-r, c\\u ii-.,— h«. t-sLi-n.iU-i 
mortnlity. ratri by. are cn-m-*. by- country: of orjitm. by njrai- 
urb.nn rt-.k<U*nce. by, vocci('.iilonii air pollution, and' by rate of 

Tho i: rvialt-it relative a -'»«cration i* it h i cancer in th* - ** 

e.tinjitii Knolwil Cuiin-rv of origin i U K. %*. Union i of: S«jut« 
A'fricO. Out urtjn' ff.i.l, r -c. nliu ihumM c*in-i»irr.t 
Occupation: ahow-cvl na a_>,uciautm. A* to aniokniff, rural i Sootb : 
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Eastoutt found a parallel difference in lung 
cancer mortality .between immigrants from Great 
Britain to New Zealand and native-horn New 
Zealanders; at the same time tobacco consump¬ 
tion lor the two £ ran pa was observed to < be com¬ 
parable. Eastcott concluded that "Diilere trees in 
habits of tobacco-smo king are unlikely to con¬ 
tribute to this picture,’* and "The environmental ; 
factors concerned are unlikely too to be ofi a 
personal kind related to the way of life: of the: 
immigrant.” In 1DJ3, his; data* were extended I to 
cover ten years’ companion of the mortality ex¬ 
perience of 250.000 immigrants from the U. K. 
against that of 2.S00,0OJ native-born New Zea¬ 
landers. 

Neither Dean nor Enstcott nor the present 
study oilers a 1 correlation between a single fnc* 
tor and mortality rates. They merely indicate 
that the higher mortality, whether from lung 
cancer alone or from this and'other causes, does 
not associate with higher tobacco consumption. 
Rigorous interpretation of these findings as op¬ 
posing the tobacco theory does not require the 
assumption that other factors remained constant. 
Actually* the results indicated that other factors 
did not remain constant, since important death 
rate differences, were recorded despite similar or 
contrahypotheticall rates of smoking, although 
the precise identification of these other factors 
is not germane to this inquiry. 

Bearing om both types of study is the observed 
tendency of many selected population subgroups 
to manifest lower mortality rates than the popu¬ 
lation'as a whole. Hammond-Horn* for examp lb, 
estimated that "the death rate of our study 
population would!stabilize at about Sl'c to S5' f 
of the rate for white nudes in the general United 
States population/’ attributing this favorable 
comparison to selection of subjects from coun¬ 
ties with lower death rates and to "a slight de¬ 
gree of socioeconomic selection.” 

Employee-populations, such as the one studied' 
by Dorn-Haum, Haag-lfarmer and the writers, 
also represent a degree: of selectioni resulting 
from' the initial medical "screening" of appli¬ 
cants for employment. This- effect; according to 
Mamnianihilorn, "diminishes rapidly-with time, 
is relatively slight after the third year, and for 

African-lorn men >m«j*inc 1 -2■"> ciramt*-. a «liy showed lower 
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Cheshire. AI.ol "In Sooth .Vf.:-un rural arms the liinr can;cr 
mortality rate fo.r nu-n a.-cd ; V to M -kum wan-aery low. for 
both nnn>n»«krn jp.l nr -K-i ate ■ <m»»crv; ar.il, increased oniy; 
with hc.i\y ei.',i.re:ie ' onil 1 ' lhe. h:‘iv.* i, lunc cancer 

mortality rare* were i<-un-i wliece bv*\y- oiw.ini: was conn- 

b'ined w ith eipwsurt' to air ..utiun. I (’nt. ."■/« d. Ji. 2:loO'J, 
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all practical purposes wears off within five years.** 
Although the exact duration of this screening 
effect would not be important in a study extend¬ 
ing 14^1 years; the significance of the present' 
study does not: lie in the fact that the tobacco 
employee population (like other selected groups) 
shows lower-thnmaverage mortality. Rather, it 
lies in the fact that this lower-than^avcrage mor¬ 
tality exists concurrent with a pattern of dis¬ 
tinctly heavy, smoking: and in the fact that 
respiratory, cancer mortality — alleged to be 
specifically and causally linked to cigarette con¬ 
sumption — is as much below average in this 
heavy-smoking population as is mortality from 
other causes or from: all causes. 

It has . been pointed out that, employee groups 
enjoy better-tHan-average medical care and for 
this reason are likely to manifest lower-trian- 
average mortality rates. In the first mortality 
study ini this series. Dovn-Baum noted the find¬ 
ings "are not surprising in view of the medical; 
care program provided by the company for its 
employees/" To the extent that medical care 
favorably affects the mortality rates of the em¬ 
ployee population, the postulate is denied that 
cigarette smoking: in and of itself is a major 
cause of respiratory cancer, or heart disease, or 
decreased longevity. 

The previous study in this; series- was criti¬ 
cized om several grounds by Case lJ whoj.in turn, 
was quoted by Cornfield! ct al.! rt This, criticism 
if valid, also would apply to the present report: 

1. Case questions the comparability of 
the tobacco workers with the general popu¬ 
lation in' regard to characteristics other 
than smoking: land age-sex-color, which is 
allowed for in the determination of expected 
rates). On grounds such: as these all sta¬ 
tistical! studies in this area may be called 
into question, but the present study less 
than most, since it represents a crossrsec- 
tional population with regard! to soeioeco- 
nomic-occupational levelk. Further, the 
basis, of Cage’s argument,; that mortality, 
particularly from primary lung cancer, is 
associated with ntUtv factors, calls into 
question the specificity of the tobacco hypo-* 
thesis. 

2. Chse applies a Hammond-Hom factor 
for increased! lung cancer mortality expec¬ 
tation (based on the tobacco workers’ great¬ 
er smoking: rate) of li7: to the previous 
study and arrives at am expected, number 
of lung cancer deaths of seven. He then 
demonstrates, that the sampling error of 
this study is such that 0 ; S such deaths 
could occur at the. P = .05' level, and that 
since this includes the adjusted frequency 
of seven,; the results cannot refute the 
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Hammond-Horn tobacco hypothesis. Using 
exactly this reasoning on the cumulative 
1930-10G0 results, the expected frequency 
is II (four iir 1033-395<»;uid seven in the 
current period), the .03 confidence interval 
is 11 ±. 2 \' Hi which provides a range of 4:4 
to 17.6. -Applying the Hammond-Horn fac¬ 
tor of 1:7 to the expected value of 11 re¬ 
sults in a hypothetical expectancy of 13.7 
lung cancer deaths, a value that falls out¬ 
side and above range of the confidence in- ■ 
terval. Although the writers have serious 
reservations about the procedure suggested 
by Case, its application! to the extended 
series results in a rejection of the Ham¬ 
mond-Horn tobacco hypothesis. 

3. The additional points made by Case 
are hypothetical ones regarding the possible 
unrepresentativeness of the population and: 
shortness of the period studied. Data with 
regard to some of these issues were lacking 
in the Hang and Hanmen- report, but have 
been included above. They indicate that the 
representativeness of this population, and 
the length of time over which relevant data 
-have now been gathered, cannot be called 
into serious question. 

Summary 

This study extends to I-i-i years mortality 
data of approximately 11,UU0 employees of 
cigarette factories and stemmeries in Richmond. 
Virginia; Durham and Reidsville, North Caro¬ 
lina; Louisville, Kentucky; and other locations. 
It confirms the findings of previous studies that 
this population shows lower mortality rates for 
all causes, for cancer, for respiratory- cancer, for 
heart and coronary disease, than the expectancy 
for a population of its age, sex, and color com¬ 
position based on mortality rates of the U. S- 
populntic-n in general. For the full period studied, 
the degree to which its mortality, is lower than 
average is similar for all death causes men¬ 
tioned. Independent measurement has indicated 
that the subject population includes more thnn 
twice as many more than 2l)-per-day cigarette 
smokers as the percentage in the general! U. S. 
population. These findings, obtained without re* 
course to sampling or estimates, are contradic¬ 
tory to the hypothesis that cigarette smoking 
perse is causally related to Increased .mortality, 
from all! causes, from respiratory tract cancer, 
or from heart disease. 

The low turnover of this employee group, and 
the inclusion of retired andi disabled personnel 


on the insurance rosters make this a relatively 
stable population suitable for an extendH mor. 
tality study. The margin by which its cigarcti* 
consumption exceeds the L\ S. average makes jt 
further suited to a test of the cigarette theory. 

Analysis of statistical association studies «t» 
which the cigarette theory is largely based in. 
dicates certain assumptions and criteria as p, 
“normaR’ death rates which influence the final 
calculations of these studies. The validity of the** 
assumptions ar.d criteria is called into question 
by the results of this ar.d other studies that do 
not confirm the cigarette theory. 

The negative findings of these data with re¬ 
spect to the cigarette theory parallel and con¬ 
firm the negative findings of other extended test* 
of the same hypothesis: that of Eastcott. who 
studied cancer mortality of the entire census 
population of New. Zealand and of immigrant* 
of similar stock from the If. It. over a 10-year 
period; and that of Dean, who'studied lung can¬ 
cer mortality among male white native South 
Africans and male white immigrants from the 
U- K. to South Africa, also over a 10-year period. 
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The statistical method used in the prospective studies have been 
reviewed by Brownlee (Am Stat Assoc J 60: 722-738, 1965). This 

article is so important that it is reproduced in its entirety. 


A REVIEW OF "SMOKING AND HEALTH”*! 

K. A, Brownlee 
Uniiertily of Chicago 

A lthough there were earlier papers in the medical literature, e.g. Muller [l], 
the possibility of an association between cigarette smoking and lung 
cancer first became common knowledge among statisticians generally with 
Doll and Hill's [2] retrospective paper published in 1952. A retrospective study 
is one in which a group of, c.g,, cancer patients is classified! by their smoking 
habits, and a second group, the controls, known to not have cancer, but sampled 
from the same population as the cancer patients, is abo classified by their 
smoking habits. The resulting 2X2 table, in which in principle the two samplb 
sizes are fixed, can be tested lor independence. The evidbnee for the association 
became more convincing .with the publication m 1954 of two reports on pros¬ 
pective studies, one in. England by Doll and Ilill [3] and 1 one in the United 
States by Hammond and Horn' [4 : ]. In a prospective study, a population is 
sampled and! then each individual is classified by, c.g., his smoking habits and! 
by his experience with respect to cancer after an interval of time sufficient to 
allow a reasonable number of cases of the disease to dcvelbp. 

I have observed amongst some statisticians a wisifulness that statistics has 
not so far played a larger part in science Generally. -Since this association ho- j 
tween smoking and lung cancer, interpreted by many as one of causation, is of I 
prime importance, one might have expected it to be greeted with enthusiasm j 
and loud admiration. On ihc contrary, the comments and reactions of the sta- ; 
tistical profession have been very rcstraincdi By and large, in fact, the silence 
has been deafening. 

In 1955, Ncymau [o] pointed out a possible fallacy in retrospective studies, 
but carefully asserted in a footnote that he had no direct information on the; 
association between smoking and cancer. Incidentally, this footnote contain^ 
the curious remark: j 

“A referee warns me that! in spite oftlic hetitiousness of the figures in Tablelj 
and in spite of the emphasis on the methodological character of mv remarks.i 
the ‘tobacco people may pick up the argument and use it for publicity' 
purposes.” . 

Also in 1955, Berkson [b] and Mainland and Herrera [7] pointed out certain] 
types of bias which could affect prospective studies. | 

In 1955, Cutler [S] reviewed the literature. His overall conclusion at that 
time was "There is disagreement whether the evidence at hand warrants j 
conclusion that smoking and lung cancer arc causally related.” lie also ro> 
marked "If lung cancer should consistently occur more frequently in smoker: 
than in non-smokers, in various subgroups of the populations studied, the cas* 
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rraluTlIJe Poblio llmllli SrfvU. S. .1 N-pnrtniCfit olilli-alth. I'duration. and U rl'krn. 1'uMlc IkulllJ Service. 
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for a cause-e :Tc ct re) ationsh i p willbe greatly strengthened. To refute effectively 
the hypothesis that smoking is a cause of Ring cancer would then require a 
reasonable explanation: other than causation, for the consistently observed 
association between:snicking and lung cancer.” 

In 1957, Sir Ronald Fisher [p] offered such an explanation: “that cigarette 
smoking and lung cancer, though not mutually causative, are both influenced 
by a common cause, in this ease the individual genotype.” 

Berkson in a series of papers, o.g. [10] and [ll], expressed dpubt regarding 
the demonstration of causation; He emphasized that a higher death rate was 
shown, for almost all disease*, and that if this is accepted as reflecting the excess 
deaths, due. to smoking then about 40 per cent of ail deaths among cigarette 
smokers must be attributed to their smoking. 

In 1959 Cornfield ct al [|I2] concluded that "the consistency of all the epi¬ 
demiologic and experimental evidence also supports the conclusion of a causal 
relationship (of lung cancer) with cigarette smoking, while there arc serious 
inconsistencies in reconciling the evidence with other hypotheses which have 
been advanced.” 

Of the comments of statisticians, the above seem to be among the more 
important. 

In 19G2 the Surgeon General of the Public Health Service of the U. Si Depart¬ 
ment of Health, Education, and Welfare moved to appoint a committee to 
•assess available knowledge in this area 1 [smoking vs. health] and make appro¬ 
priate recommendations" (page 7). It is stated (page S) that the function of 
this committee was to make "an objective assessment of the nature and mag¬ 
nitude of the health hazard” and' "this committee would ore dues and submit 
fo the Surgeon General a technical report containing evaluations ana com 
elusions.” However, "Recommendations for action were not to be a part” of 
the committee's responsibility. 

The formation of the committee; was a formidable operation. The Surgeon 
General met on July 24, 1902, with representatives of the American Cancer 
Society, the American College of Chest Physicians, the American Heart Asso¬ 
ciation, the American Medical Association, The Tobacco Institute, Inc., the 
Food and Drug Administration, the National Tuberculosis Association, the 
Federal Trade Commission, and the President's Office- of Science and Tech¬ 
nology. It is noteworthy that no statistical society was,represented. Also the 
list of organisations appears to bo heavily weighted towards government 
agencies and organisations largo, general, and active in public relations* and to 
lave low representation of societies with specifically scientific outlooks. The 
participants of the July 24 meeting compiled a list of 150 scientists and physi- 
jffous. This list was then screened by these participants, each'organisation 
.. ^presented having a power of veto. From the intersection of ell the sets of 
non-vetoes-(winch might, but apparently did not, have turned out.to be the 
p mpty set, though we arc not (old its size) ton were selected for the Committee. 
Of the ten, only one is listed as a statistician. Since a substantial fraction of 
He relevant issues arc statistical, one might question whether a one in ton 
representation: for statistics was sufficient. However, one further member of 
He Committee is listed as an epidemiologist. 
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The committee met for nine sessions of from two to four days between 
November 1962 and December 1963, and in addition there were “uncounted' 1 
meetings of subcommittees..The committee had the assistance of a professional 
staff of eighty with a secretarial and technical staff of hfteeni The committee 
lists 189 individuals or organisations who made "contributions.” The literature 
surveyed was enormous. A basic bibliography of more than GOGO articles from 
1200 journals up to 1969 was supplemented bv am additional 1100 t'itlbs pro¬ 
vided by the National Library of Medicine. The Report lists in the references 
to its various chapters about 900 references. Some of the individual studies 
considered were themselves enormous. For Hammond’s, latest report [13]; 
GS,11G volunteers enrolled 1,07$*S94 mervand women. 

The Report represents a tremendous sifting, by a large group, of an enormous 
literature into 3S7 pages, and this review will confine itseif to a brief summary J 
of its contents and an assessment of its major conclusions, with emphasis on 
statistical and methodological aspects. 

The front matter contains no trace of a statement of date of publication. 
The very last page (page 3S7> docs have as a footnote the notation U U. S. 
Government Printing OlTice: 1204 0-714-422” in which I presume the "lGGA” 
is the year of publication. 

Chapter 1 reviews the evolution of interest in the possible deleterious effects 
of smoking andi the procedures for the establishment of the Committee. Chapter 
2 describes the operation of the Committee through its subcommittees, con¬ 
sultants, etc. Chapter 3, “Criteria for Judgment,” discusses “the Epidemiologic 
Method.” It remarks (pages 20-21)'“Statislieal'mcthodscannot establish proof 
of a causal relationship in an association. The causal 1 significance oi an asso¬ 
ciation is a matter of judgment... To judge or evaluate the causal sig¬ 
nificance of the association^ between the attribute or agent and the disease, or 
effect upon health, a number of criteria must be utilized, no one of which is 
an all-sufficient basis for judgment. These criteria include: 

(a) The consistency of the association 

(b) The strength of the association 

. (c) The specificity of the association 

(d) The temporal relationship of the association 

(e) The coherence of the association” ** 

The Report docs not define these terms at this point, though they arc discusscc 
in pages 1S2-1S9 in connection with lung cancer. The Report does not state 
whether these arc jointly sunicienE Nor docs this discussion of “the epidemio¬ 
logic method” give any mention' of the factor of self-selection, as discussed' by 
Ycrushalmy [14], Ycrushalmy and 1 Palmer [la]. Later in the Report (page* 
1S0-1S1), there is a mention of selection bias, both by the operator of tlr 
survey and by the individual whose; cooperation is being sought. The subie- , 
quent discussion (page ISb, last paragraph)' is concerned with the results oi j 
selection of the type caused by exclusion, or decreased probability of inclusion ; 
of persons sick or about to be sick: the discussion docs not bear on the well- j 
known fact that volunteers (or equivalently,, cooperative persons) may, anc ! 
often do, differ in their disease experience. 
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Chapter 3 also Im a section on “Causality,* (pages 20-21); the essential 
' part of which appears to be “It is recognized that often the coexistence of 
fcveral factors is required for the occurrence of a 1 disease, and that one of the 
factors may play a determinant role, i.c. without it the other factors . • • are 
: impotent. .. 

The word cause is the one in general usage . . . and is capable of conveying 
the notion of a significant, effectual,, relationship between an agent and an 
associated 1 disorder or disease in the host*” 

Presumably in the lung cancer situation cause must be defined probabilisti¬ 
cally. A very over-simplified sketch might be as follows. Suppose that, each 
individual'and his circumstances and! environment can be classified dichoto- 
mously on each of n classifications, so that he is either awE\ or an E{ t an Et 
cr an Ei% etc., where E\* is the complement of E u etc. Suppose now that 

Pr{E, | E,Ei • • • J?.j ^ Pr [Bi\.EfE, • • • £.), 

where Ej • • • E k is some specified subset of conditions Z7 a ,-- * * t E m . Thenyfor 
■ that set of conditions E) • * • E* y the probability of E\ given E 7 is different 
from tlic probability of Ei givcniTi*. Since the presence or absence of E z affects 
. the. probability of Ey t it seems reasonable to say that is a cause of E j. The 
practical' significance of E» as a cause of E i will depend'on two conditions: 

(a)' If the left hand side of the above inequality,,though not exactly equal 
to the right hand side, is numerically quite close, then for that set of E'j • - • Ek 
the causative association rnav be of small oractical importance. 

(h) If t he inequality holds only for, say, one particular subset E iy ~ • • f E* t 
and for all other subsets equality holds, and'if the subset E h ■ • • , Et occurs 
m the population with low probability, then Pr{£iji7 2 j, while not strictly 
equal to Pr JZviJ r 2 # j , avi 1I be numerically close to it, and then Ei as a cau?c of 
Et may be of small practical importance. These considerations are related to 
the Committee’s responsibility for assessment of the • magnitude of the health 
hazard (page S). Further complexities arise when we distinguish between cases 
in which one of tlic required secondary conditions E y, * • • , Ek is, on'the one 
hand, presumably controllable by the individual, e.g. the eating of parsn:p3, 
or uncontrollable, c.g. the presence of some genetic property. In the latter ease, 
it further makes a difference whether the genetic property is -identifiable or 
non-identifiablc: for example, it could be brown eyes,which is the significant 
subsidiary condition and we could tell everybody with not-brown eyes it 
was safe for them to smoke. 

Chapter 4 is a set of Summaries and Conclusions. Chapter 5 gives consump¬ 
tion of tobacco products, including chewing tobacco and snuff, for the United 
States for selected years from 1000 to 19G2. Chapter G is on “Chemical and 
Physical Characteristics of Tobacco and Tobacco Smoke.” Chapter 7, “Phar¬ 
macology and Toxicology of Nicotine,” concludes that nicotine is unlikely to 
be important. 

In Chapter Save come to a discussion of tlic relationship between smoking 
and mortality. Subscmicnt chapters deal with specific groups of diseases: 

Cancer; 10, Non-Ncopiastic Respiratory Diseases; 11, Cardiovascular 
Diseases; 12, Other Conditions. Chapter 13, “Characterization of the Tobacco 
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Habit, w concludes that smoking is a hnhiination rather than an addiction, “since 
once established there is little tendency to increase the dose,” etc. (pace 351). 
Chapter U, “Psychosocial: Aspects of Smoking,” states that “Tho over¬ 
whelming evidtnee points to the conclusion that smoking is to a large extent 
psychologically and socially determined” (page 377). The “psychologically." 
part of this conclusion is apparently based on Eysenck [ 10] who found that 
cigarette smoking was positively associated! with extroversion, and that both 
non-smokers and pipe smokers (the study was made in England^ so presumably , 
there were too few cigar smokers to consider) were less extroverted. j 

The evidence for the “socially” part of the conclusion seems in its summarized 1 
form to be not very quantitative. The lie port forms the conclusion'that “white 
collar professional^ managerialiand tcchnicaloccupatioiis containfewcr smoker? 
than craftsmen, salbspersons, and laborers” (page 2G3),. but does not give any 
figures. However, “As to separate class-linked variables, income docs not seem 
to be related in a consistent manner to prevalence of smoking.” The Report 
finds “The relationship between smoking and education is unclear,” and "Thr 
proportion of smokers is roughly the same among whites and non-whites." 
Men smoke more than women, though the discrepancy has been decreasing in 
recent years. Also, "Smoking (of any kind); is most prevalent among the di- j 
vorced and widowed and least among those; who have never been married, 
except that among persons over 45, never married are as likely to be smoker? 
as the married” (page 3G»). Some religions affect smoking, and the rural fa nr 
population smoke lcs3 than the rural non-farin' population^ There is little dif¬ 
ference between the latter and the urban population. Few figures arc quoted 
in this discussion, to one cannot assess how important these various factors are. 

Chapter 15 deals with the morphological constitution of smokers. AMiat 
seems the most useful information, is from Seltzer [ 17] f who: in 1942 obtained 
anthropometric measurements on 922 Harvard undergraduates and in 1950 
ascertained!their smoking habits (with an SI per cent response). He found that ; 
cigarette only smokers were statistically larger in a number of anthropometric 1 
indices than 1 non-smokers, averaging 4.37 pounds.heavier, pipe only smoker 
larger still, and cigar smokers the largest. The Report concltidcs, However 
“The available evidence suggests tho existence of some morphological differ¬ 
ences between smokers and non-smokers, but is. too meagre to permit a con¬ 
clusion" (page 3S7). The Report docs not give reasons for declining to acccp: 
Seltzer’s results. 

AVe turn now lo a detailed consideration of Chapters S and 9. 

Chapter S reviews the seven major prospective studies and concludes tha* j 
the overall death rate for cigarette smokers is about 70 per cent higher that j 
for non-smokers. For cigar and pipe smokers the effect was minor. The mor 
lality ratio, i.c. the ratio of the death rate for cigarette smokers to the dent! 
rate for non-smokers, was particularly high for certain diseases, c.g. cancerc 
the lung (10.S), bronchitis and emphysema (G.li), etc. For coronary artcr 
disease the mortality ratio was 1.7. It seems that for effectively all causes c 
death (even accidents, suicide, and violence) the cigarette smokers had til 
higher death rate. Though cancer of the lung had the highest mortality ratio 
“coronary artery disease is the chief contributor to the excess number of death’ 
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of 1 cigarette smokers over non-smokers” (page 113 )l This chapter makes no 
explicit claim that cigarette smoking is the cause of the mortality ratios being 
greater than 1. 

Chapter S reaches its conclusions solely on the basis of seven prospective 
studies, presumably (though nothing is stated): for the reason that its authors 
n cre aware of the hazards in attempting to make riaorous inferences from rotro- 
fpcctive studies (possible biases in retrospective studies are discussed in 
Chapter 9, pages ISO—IS 1 )- The main difficulty, it seems to me, is that it is very 
difficult to define accurately the population from which the hospital sample of, 
c.g., cancer patients has been drawn, and even more difficult to draw a sample 
of controls from that population 

In some of the prospective studies a clearly defined population existed, e.g., 
policy holders of U. S. Government Life Insurance Policies, and the intention 
was to take a 100 per cent samplb of this population, but in general for thc.se 
indies non-response averaged 32 per cent. Biases in the non-respondents could 
play havoc with inferences based on the respondents. Appendix I to Chapter 8 
considers this, and on various assumptions about the behavior of the non- 
respondents concludes that such biases;could, under rather extreme assump¬ 
tions, make an> actual mortality ratio of, for example, 4.0 be observed as 5.0; 
or an actual 7.0 be observed as 10,0. The possible effects of the non-respondents 
arc tricky, however,, as Dolffound (page 07): that for British doctors the non¬ 
respondents had a higher death rate and relatively more smokers than the 
respondents. The cross-classification is, however, not riven. 

In other prospective studies, e.g. the 1003 Hanvrucnd study, there is no 
clearly defined'population and lienee the concept 01 percentage response is im¬ 
possible to evaluate. Bins could exist in the recruitment into thcsample, but 
it is stated (page 1 SI') that its effects, if any, should decrease with time, aud 
this is not observed. Mainland and Herrera [ 7 ] had previously wondered about 
the effects of biases in studies cf this type, but the Report cites the gradual in¬ 
crease in the mortality ratio with time as weakening their criticismi The 1363 
Hammond'study specifically excluded "persons too ill to answer a questionnaire” 
(also illiterates, and persons who could not have been traced). Presumably 
these exclusions are responsible for the age adjusted death rate of the Hammond 
sample being substantially below that of U. S. males generally. In fact, for all 
seven prospective studies the samples arc healthier than U. S. males (page 95). 
This may be largely due to the probable fact that the surveys are drawn from 
relatively high socio-economic groups. In specific surveys other reasons may 
also operate. 

Kven though cancer contributes only 2G per cent to the total excess number 
of deaths of cigarette smokers, it receives the most attention in the Report, as 
Chapter 9 being 130 pages is substantially the largest. Lung cancer, which 
contributes 10 per cent to the total number of excess deaths, receives the 
greatest emphasis and; we will confine our attention accordingly. 

Chapter Ofirst reviews age-adjusted mortality rates for various countries, 
for various times (UKJO-1%0), by silo, by sex,, income class, occupation, and 
«*tlmic group. It then discusses various carcinogens, some of which arc present 
in tobacco smoke. Then- follows pages M9-J9G on lung cancer, reaching the 
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conclusion (page 1QG) “Cigarette smokingis causally related to lung cancer io 
men.” Wc will now summarise the arguments that ledi to that conclusion, 

Fages 150-101 review 20 retrospective studies andi briefly, the 7 prospective 
studies that had bcemdiscussed 1 ' in Chapter Si There follows a discussion of at¬ 
tempts to induce lung cancer w ith tobacco extracts and tobacco smoke in ex¬ 
perimental animals. These have not been, successful! However, industrial car¬ 
cinogens were effective. Another section (page 167): reports that “genetic 
factors exert a determining influence on the spontaneous development and in* 
duetionof lung tumors.in mice.” 

Pages 17o~17G discuss the correlation of national crudb male death rates for 
lung cancer with per capita consumption of cigarettes. Using a 20 year lag. : 
Doll obtained r= 0:73with 11 countries. The '’population” from which these 
11 countries were “sampled” is not dbscribcd. 

Pages 179—1$2 discuss possible biases being responsible for the observed 
association, and concludes that the observed association is real. 1 

The Report then moves to-establish the causal significance of the association, 
its arguments following the five criteria that Chapter. 3 listed as being part 
(or all?) of the “epidemiologic method.” 

(a) The first criterion is “consistency.” The 29 ; retrospective and the 7 
prospective studies all demonstrate the same association. 

(b) “The most direct measure of tire strength of the association be twees 
smoking and lung cancer is the ratio of lung cancer rates for smokers to noa- 
smokers . . . "It is high, of the order of 9 to 1. Also “Important to the strength 
as veil as to the coherence of the association is the dosc-efiect phenomenon. 
In every prospective study that provided this information, the dosc-eucct was 
apparent..." 

(c) The specificity of the association “implies the precision with which one 
component of an associated pair can be utilized to predict the occurrence a 
the other." This seems a curious use of the word: “specificity.” A more satis- 
factory definition would seem to he Yurushaimy and Palmer’s [loj “The basiii 
assumption of such a test for specificity is that if the characteristic is not relate* 
to the disease in a causal way, then the relationship should not be restricts, 
to the disease under study but should also bo present with other disease entitle? 
If the characteristic can be shown to be related only or mostly to the disca* 
undL-r study and not to many other disease entities, then our confidence tha' 
it is a cause-carrying vector for that disease is greatly increased.” 

This section of the Report discusses both these interpretations, its own cm 
Ycrushalmy and Palmer's, of “specificity." Oil the first, it comments that wit: 
diseases with mu 1 tipib causes one cannot expect high specificity in this sens 

On the second, the Report states “The number of diseases in which tt 
ratios remain significantly high, after consideration of the non-response bias 
is not great enough'to cast serious doubt on the causal hypothesis.” 

It further comments that even a single substance might cause several disease 
and a mixture of substances, such as occur im tobacco smoke, might “produc 
more than a single disease;” Tile Report concludes “Thus, it is reasonable t 
conclude tltaU the association between cigarette smoking aud iting cancer hi 
a high degree of specificity." 

i 
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(d) The next section* “Temporal Relationship of Associated Yariablfea,* 
makes the point that people smoke and then have cancer, rather than vice 
versa* The point of course, is that if B occurs later in time than A then St 15 
difficult to maintain that B is a cause of A. This is obviously a necessary condi¬ 
tion, but not sufficient. 

(e) The:final criterion is the “Coherence of the Association* which covers & 
number of points as follows, 

(1) Tim 1 listorieal increase in: cigarette consumption is correlated with the 
historical increase in lung cancer. 

(2) The sex difference in smoking is in the same direction as the difference 
in lung cancer rates. 

(3) Page ISO reports that “although: adjustment for smoking history docs 
not equalize the urlian-rural lung cancer mortality ratio* control on the 
urban-rural residence factor nevertheless leaves a large mortality risk 
difference between smokers and non-smokers.” This seems to imply that 
correlation of residence with smoking cannot account for the observed 
association of lung cancer rate with smoking, and, vice versa, correlation 
of smoking with'residence cannot account for the observed association 
of lung cancer with residence. 

(4) A section on socio-economic differentials in lung cancer mortality re* 
marks (page 1ST) “it wilt be nevertheless noted that the professional and 
farmer and farm manager groups had higher proportions of non-smoKcrs 
among them than did the laborers and craftsmen. This finding is in the 
proper direction' for com pat ability with the socio-economic differential 
in lung, cancer mortality but the disparity does not appear to be suf¬ 
ficient to provide a satisfying correction." 

(5) This section comments on the dose-response relationship and refers to 
the muddled position with respect to inhalation. 

A section on the histopathologic evidence (page 1 SO) refers mainly to work by 
Auerbach on epithelial changes in the trachea and bronchi: 

“These changes were rarely seen among non-smokers, but increased in fre¬ 
quency and'intensity with the number of cigarettes smoked, daily by indi¬ 
viduals without cancer andi were most frequent and intense in patients dying 
of lung cancer." The opinion is expressed (page 172) “it seems probably that 
sonic of the lesions found in the tracheobronchial tree in cigarette smokers arc 
capable of developing into lung cancer.” 

It is difficult for one not a specialist.in this area to assess the significance of 
these observations. The Report concludes (page ISO) “Thus, the histopatlto 
• logic evidence derived from laboratory and clinical material support the 
cigarette smoking—long cancer hypothesis” so the Committee dbes not 
appear to regard'this time as crucial. Presumably having established to its 
satisfaction' that smoking causes lung cancer since the criteria of the “epi¬ 
demiologic methodarc allegedly satisfied, the Report in pages 190-193 dis¬ 
cusses the “Constitutional Hypothesis,” i.c. “the alternative hypothesis that 
both smoking of cigarettes and cancer of the lung have a common cause ...” 
and concludes “that genetic factors play a minor roic" (page 192). The main 
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reasons for this conclusion appear to be (a) the presumption that the genetic 
hypothesis would have to be very complicated to include the dose-response 
relationship, etc., and (by the rapid historical rise of lunc cancer. 

Finally sundry factors such as occupationalhazards, urbanization, air pollu¬ 
tion, etc., are mentioned, and 1 on page 10G the conclusion cf causality b um 
equivocally stated. 

This review has so far been largely restricted to a summarization of the rele¬ 
vant arguments leading to the above important conclusion. I w ill now discuss 
the question of whether the available evidence justifies the Report in reaching 
that conclusion. It is possible of course, for the conclusion to be in fact correct 
but for the evidence in its favor to be inadequate. We are alh familiar with the 
accused who has to be found not guilt)', because of insufficient evidence, 
thoughiwe arc personally certain of his guilt. Let us now comment on various: 
parts of the Report’s position. 

In my opinion a key factor in determining one’s opinions is one’s interpre¬ 
tation of 'Ruble 20, pages 106-1 10, which shows the mortality ratios, individu* 
ally by separate study p.nd also jointly, for 25 causes of death, ordered from ; 
cancer of lung with a total mortality ratio of 10.8, bronchitis and emphysema 
with a total mortality ratio of G.I, down to cancer of tile rectum (1.0) and cancer 
of the intestines (Oil)). The latter cause of death is the only one out of the 25 to 
6how a total mortality ratio of less than 1. The total over ail studies column 
of TaLlb 26 is rcproauced'herc as Table 1. The median of the 25 total mortality ; 
ratios is 1.5, and S arc greater than 2.0. One could adopt an extreme null hy- ! 
pothesb attitude and admit that only those causes of death for which the total 
mortality ratio was statistically significantly greater than I are genuinely asso¬ 
ciated w ith cigarette smoking;. The technical 1 details of this statistical problem 
would be difficult on account of the various ‘‘sampling 7 ’ procedures involved, 
allowances for possible biases and dependencies, the varying sample sizes, and I 
the multiplicity of the tests being made. If we take the twenty,-first cause of 
death, ‘‘accident's, suicides; and violence,” with'a total mortality ratio of 3.2, 
it is noteworthy that in each of the seven separate studies the mortality ratio 
is greater than 1. In my opinion virtually every tabulated cause of death shows 
a mortality ratio greater than 1. I do not regard even the twenty-filth cause of i 
death* cancer of the intestines, as significantly an exception to this, as if we) 
look at estimates of 25 parameters the smallest of the 25 is likely to be smaller 
than its population value, and at 0.1} it would not take much'of a sampliuz 
error to bring the ratio over 1. However, whether one feels that probably all 
25 causes of death have •mortality ratios greater than 1, or •merely-the first 21 
out of the 25, or the first 15, makes little difference in my opinion. In the dis¬ 
cussion Ii give: below, I shall use the phrase “virtually all causes of death” but 
it could be replaced by some such phrase as ‘‘21 out of 25 causes of death* 
without, changing .appreciably the import of the d iscussion. 

One’s interpretation of Table 2G determines whether one accepts the Re¬ 
port’s conclusion (page 1S5): “Thus, it is reasonable to conclude that the asso¬ 
ciation between cigarette smoking and lung cancer has a high degree d 
specificity” as, on the one hand, reasonable, or on the other hand,, as air ex¬ 
traordinary statement completely, in violation with the'facts. The Report 
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TABLE I. NUMBERS OF' EXPECTED AXD OBSERVED DEATH FOR 
SMuKERS OF CIGARETTES ONLY, AX!) MORTALITY RATIOS, 
TOTALLED OVER ALL SEVEN'RUOSPECTIVE STUDIES. TAKEN 
FROM TABLE 2G„ PACE-110, OF THE REPORT 


Cause of death 

Deaths 

Mortality 

ratio 

Expected 

Observed 

Cancer of lung 

170.3 

1 ,833 

10. S 

Bronchitis, emphysema 

SO .5 

546 

6.1 

Cancer of larynx 

14.0 

75 

5.4 

Cancer of omit cavity 

37.0 

152 

4.1 

Cancer of esophagus 

33,7 

113 

3.4 

Stomach and duodenal ulcers 

105.1 

294 

2.8 

Other circulatory diseases 

254.0 

649 

2.6 

Cirrhosis of liver 

169.2 

379 

2.2 

Cancer of bladder 

111 .G 

218 

1.9 

Coronary artery disease 

6,<30.7 

11,177 - 

1-7 

Other heart diseases 

52C.0 

80S 

1.7 

Hypertensive heart disease 

409.2 

631 

1.5 

General arteriosclerosis 

210.7 

310 

1.5 

Cancer of kidney j 

79.0 

120 

1.5 

All other cancer 

1,001.4 

1,524 

1.4 

Cancer of stomach' 

2S5.2 

413 

1.4 

InCuensa, pneumonia 

303.2 

415 

1.4 

All other causes 

1.5QS.7 

1,94c 

1.3 

Cerebral vascuihr lesions 

1,401.S 

1,844 

1.3 

Cancer of prostate 

253.0 

318 

1 .3 

Accidents, suicides, violence 

1,003.2 

1.310 

1.2 

Nephritis 

15G.4 

173 

1.1 

Rheumatic heart disease 

29010 

309 

1.1 

Cancer of rectum 

207.8 

213 

1.0 

Cancer of intestines 

422.G 

395 

.9 

All causes 

| 15,053.9 

2G .223 

1.68 


accepts "specificity” as one of the criteria of “the epidemiologic method” 
(pages 20,1S3); and in my opinion the way it claims the facts are in conformity 
with the criterion'is to flatly ignore the facts. 

In my opinion, therefore^ Table 2G raises difficulties which the Report totally 
fails to face up to. The difficulties are as follows. 

If one believes that the observed association between smoking and lung 
cancer is substantially real, and not an artefact of biased sampling, then one 
would seem required also to accept the observed association'between smoking 
and almost all 1 causes of death as substantially real. 

If one believes that the observed association between cigarette smoking and 
virtually all causes of death is substantially real; then one must take one of the 
following positions: 

■ (a) All the associations are due to causation. 

(b) Some of the associations are due to causation and others to correlations, 
concealbd or otherwise;: 

(c) All!of the associations are due to correlations, concealed or otherwise. 
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Positions (a) and (c) may present the fewest difficulties. If one adopts position 
(a), then one is under some obligation to provide hypotheses as to possible 
mechanisms, or to hold out hope that future research will provide these;hy¬ 
potheses* The difficulty with; the: smoking hypothesis; is-that it lias not really 
got to first base on even lung, cancer, Ibt aione the other 2ii causes of death, 
even though the matter has been under intensive investigation for ten years 
or more. 

The most potent carcinogen identified in'tobacco smoke is benz (a) pyrene 
(page 27} and li it is present in much larger quantity than any of the other 
carcinogens listed.” Cigar smoke has almost 4 times as much: benz (a) pvreme, 
and pipe smoke about 10 timcsias much as cigarette smoke:(page 05)!, yet pipes 
and cigars are pretty well innocent of the charge of association with lung 
cancer. (However, the Committee docs concludb that the smoking of pipes is 
causally related to cancer of the lip (page 204).) 

Apart from the above specific measurements on smoke, the difference be¬ 
tween cigarettes and cigars (and pipes)'is a puzzling feature of the indictment 
of tobacco. It could be, of course, that the variety of tobacco used differs sig¬ 
nificantly, that the tobaccos are cured differently, that cigars and pipes do 
not use cigarette paper, that possible pipes and cigars burn at lower tempera¬ 
tures, or that many cigarette smokers inhale whereas few pipe on cigar smokers 
do. But if inhalation is the crucial item, then it should show up strongly when 
cigarette smokers arc analvzcdl into inhalers and 1 non-inhalers, and as reported 
above, the present evidence c-n this point is not clear. 

As stated earlier, animal experiments to demonstrate carcinogenic effects of 
tobacco smoke have provedlunsuccessful. 

While hypotheses for a causative effect for lung cancer arc still unsatisfactory 
after a decade of research, the situation is even emptier for other diseases. 

The degree of one’s.belief in the plausibility of the smoking hypothesis thus 
is considerably affected by the extent to which one thinks it probably that 
satisfactory mechanisms will be provided to account for all, or most, of the 
diseases. 

If one adopts position (b)., then one is in the unenviable position of admitting 
that concealed'correlations account for diseases D if x-k, fc-HT, * • • , n, but arc 
not responsible for diseases D it t=l f 2, • •••■, — 1* It seems to me that once 
one admits that concealed correlations account for a substantial number of 
the observed associations, then one has to work very hard to disprove the 
hypothesis that they may account for all the observed correlations. 

The Report uses the historical correlation of rise in lung,cancer mortality 
with increase in per capita consumption,of cigarettes as one factor to support 
the coherence of the association' (page ISo). All statisticians know that the 
presence of a positive, zero, or negative correlation between two variable? 
observed over time lias been the basis of more ludicrous nonsense than gtit 
other statistical procedure. For example. : the incidence of cancer of the stomact 
has been, declining for many, years (Dorn and Cutler [18]), but only a madman 
would infer that tho increased- smoking has caused the decreased stomac: 
cancer. Incidentally, it is surprising,that the Report makes no mention, of! this 
fact in the section on stomach cancer (pages 225-229) though it is mcntioncc 
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or page 133* Tlic Report omits any comment on the weakness of this item m 
its discussion of the “Coherence of the Association” on page 1S5. 

Similar considerations apply to spatial correlations, which are presented on 
page 170. 

The fact that the hypothesis that cigarette smoking is a cause of cancer 
appears by and large to be in conformity with the data, and hence that this 
hypothesis is acceptable, docs not rule out the possibility that there arc other 
hypotheses also im conformity with the datai As Sir Ronald Fisher [,10] wrote 
almost thirty years ago: 

"For the logical fallacy of believing that a hypothesis has been proved to 
be true, merely because it is not contradicted l\v the available facts, lias no more 
right to insinuate itself in statistical than in other kinds of scientific reasoning," 
And as Yule [20][ quoted by Irwin [21 ], wrote about forty years ago: “ 4 You 
can prove anything by statistics 1 is a common gibe. Its contrary is more nearly 
true-—you cam never prove anything by statistics. The statistician is dealing 
with the most complex cases of multiple causation. He may show that the 
facts are in accordance with: this hypothesis or that. But it is quite another 
thing to show that .all other possible hypotheses arc excluded, and that the 
facts do not admit of any other interpretation than the particular one lie may 
have in mind.” 

It is not clear to me what arc the optimal, or even satisfactory, procedures for 
inference. In the case where there are two competing hypotheses, one might 
estimate the "plausibility ratio," analogous to the likelihood ratio, and if it is 
very small, «1, or very large, »1, one can reach a conclusion. If the plausibility 
ratio is in the neighborhood of 1, then no decision can be reached. One would 
further wish that if the more piausibichypotlicsis is chosen as a null hypothesis* 
then a test of this null hypothesis can lie accepted at a large P value, for other¬ 
wise one would suspect that neither hypothesis was correct, and if the less 
plausible hypothesis is tested as a null hypothesis one would want to it be re¬ 
jected at a smalli P value. 

The main altcrnal ivc to the smoking eauscs-eancer hypothesis is the genetic 
hypothesis, and there arc several odd pieces of information that give plausi¬ 
bility to it. 

(1) There is some evidence that non-smokers, cigarette smokers, and pipe 
ami 1 cigar smokers are morphologically different (Chapter 15, reference to 
Seltzer [17]);. 

(2) There is some evidence that the various classes of smokers and non- 
smokers are psychologically different (Chapter 14, reference to Eysenck [lG]). 

(3) There is some evidence that identical twins are more alike than non- 
identical twins in their smoking habits (pagp 190, references to Fisher [22], 
Fribergctal [13], and Rnaschou^Niclsen [24]). 

(4) ' “Foreign-boni' migrants, to the United States as a 1 group have age- 
adjusted death rates for cancer of the esophagus and stomach about twice those 
recorded for native-born white males and females,” etc., (page 134). 

(.">) “The several ethnic croups in the United 1 States display their own char¬ 
acteristic patterns of successes and deficits in risk by site” of cancer (page 135). 
It is true, of course, that these phenomena ((4) and (5)) could be the result 
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of social, dietary, or other customs imported by the immigrants and main- : 
tained for one or more generations, or could bo a confounding of the'cuects of 
the environment of the region of the U. S. in which each ethnic group tended to 
settle. Thus,these phenomena can be interpreted in terms of environmental 
effects rather than' genetic effects. 

(6) Ycrushalmy [l4 j presented data strongly suggesting tit at whether or not 
the husband smokes is associated 1 with the incidence of premature births. 

(7) Hammond [l3] gives results showing marked association of death rate 
with longevity of parents and grandparents. 

On my reading, the main reasons the Report gives for rejecting the genetic 
hj'pothcsis are (l) 1 the necessary complexity of the genetic hypothesis, and 
(2) the unlikelihood that the genetic pool cam have changed sufficiently in the 
past fifty years to account for the historical rise in lung cancer rate. 

For the first difficulty,.different genotypes need' to be hypothesized for the 
various classes such as cigarette smokers, cigarette smokers who give up 
cigarette smoking, cigar smokers, etc. It seems to me that amenormous number 
of traits arc transmitted genetically, from color of skin and tendency to diabetes 
and'tendency to baldness, and'it is completely plhusible that the tendency to 
be a cigarette smoker in varying degrees, a pipe or cigar smoker, and so on 
can be carried by the genetic code. 

The second objection referred to above seoms to me to overlook a possible 
fallacy sty the interpretation cf historicalicliange in acathrates. Firstly, possibly 
part of the long term apparent rise may be an illusion' caused by fashions in 
diagnosis and 1 by improvements in diagnostic techniques. It is quite probable 
that several decades ago many eases of lung cancer would! have been diagnosed 
as tuberculosis. The Report claims (page 140) that over the shorter term, from 
1947 on, particularly for data for Connecticut and New York, the increase in 
genuine as there have been “no significant advances in diagnostic methods" 
and in these regions “a high percentage of the cases reported have microscopic 
confirmation;" This comment docs not quite bear on the point at issue. The 
suggestion of the skeptics is not that eases of tuberculosis arc now being 
falsely diagnosed as lung cancer but on the contrary that in the past cases of 
lung cancer were falsely diagnosed as tuberculosis. 

The second argument is more complex. The generation born in 1SS0 reached 
the age of 20 in 1000, and a substantial function, 24 per cent, had died by this 
time, presumably largely due to the traditional infectious diseases of childhood] 
The generation born in RJGDircaehcd the age of 20 in 1920' andia lesser fraction 
cf this generation had died by that age, namely 15 percent. Therefore, the ROOD 1 
cohort at the age of 50 represents quite a dilVerent stratum from the 1SSO cohort 
at the same age of 59, since the former includes, the “weaklings” who were 
eliminated from the latter. The relatively' lUrge number of eases of lung cancer 
observed 1 ' in the 1900 colicrt can; merely, be largely those who would not have 
survived to run the risk ofslbng cancer if they had been born 20 years earlier. 
On> this model the alibied historical! increase in rate of lung cancer can lx 
readily accounted for. The model is speculative; however. 

Rather strangely, the Report does not include in the section devoted to re¬ 
futing the constitutional hypothesis (pages 190-193) the observations by Corn 
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TABLE 2 



X 

r * ! 

Sums over 

X »nd .Y* 


s 

S' 

S 

• 5- | 

S 

S' 

c 

o 

0.00-150 
0.4-1550 

0.00050 

0.04050 

O.OQ005 

0.04005 

0.00045 1 
0.44955 

0.00455 
0.40545 

0.00005 

0.49005 

Sums 

0.45000 

0,05000 i 

0.05000 

0.45000 



field 1 ct &1 [l2]i that if the mortality, ratio for smokers to non-smokers for a 
particular disease is then factor A' must be present at least k times more 
frequently amor.a; smokers than among non-smokers. The Report docs refer 
to this result, without citation of source, in the section on specificity (page ] S t), 
where its rdcvancQ escapes me. It is clear, however, that Cornfield ct al regard 
this result as one of the key arguments against the constitutional 1 hypothesis, 
as they cite it prominently in the Summary to their paper [12]: 

“The magnitude^:’ the excess lung cancer risk among cigarette smokers Ls so 
great that the results can not be interpreted as arising from an indirect associa¬ 
tion of cigarette smoking with some other agent or characteristic, since this 
hypothetical agent would have to be at least as strongly associated with lung 
cancer as cigarette use; no such agent Has been found or suggested.” 

A simple arithmetical illustration of this (mathematical), phenomenon'is de¬ 
veloped bclbw. Suppose that the population is divided 50:50into X and It 
Suppose that amongst X people the probability of being rvsmoker is 0.0 and the 
probability of getting cancer ia 0*01, andi that these probabilities are inde¬ 
pendent. Suppose further that among X* people the probability of being a 
smoker is 0.1 and the probability of getting cancer is 0.Q0I, and'that these prob¬ 
abilities arc independent. Then the resulting probabilities arc in Table 2. The 
cancer rate among smokers is 0.00155/(0,004554- 0.4 954 5 )== 0.0091 end the 
cancer rate among non-smokers is 0.00005/(0.00005-5-0.40005) “0.0019r 
the mortality ratio for cancer for smokers/non-smokers is thus G.G09I/OiGO19 
The A' rate among smokers is 0.45/(0i45-b0.05) =0.90 and among non- 
smokers is n.05/(0.05-b0:45)>0.10; the ratio for A” for snvokers/non-smokera 
is thus 0.00/0.10 = 9:0. This illustrates Cornfield’ ct r.Ts point that the 
X ratio for smokers/non-smokers must be greater than the mortality ratio for 
*mokcrs/non-smokcrs. I do not feel that the numerical values of the parameters 
inserted in this simple model are ridiculous, yet with independence of S and C 
for A' and for A v we came out with a large mortality ratio for the population as 
a whole. I do not see why the fact that the A’ ratio is larger than the mortality 
ratio is any embarrassment to live constitutional hypothesis. 

Tile Report quotes various results from Hammond’s latest report [13] which 
illustrates various phenomena -which can be attributed to various constitutional 
hypotheses,.though one could also easily construct other causal hypotheses in 
^ach case. The "effect" of the use of tranquilizers, for example is shown in 
Table 5. (All numbers quoted in Tables 3-0 arc age standardized death rates 
from all causes for males.) Recalling that this data was collected by volunteers, 
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TABLE 3 


Tranquilizers 

Never smoked 
regularly 

Cigarettes 

20+ a day 

Do not use 

Use 

755 

I30S 

1501 

22S6 


TABLE 4 



Never smoked 

Cigarettes 

Fried Food 

regularly 

20+ a day 

No Fried Food Eaten 

12 OS 

2373 

Fried Food 3^4 times a wfc. 

C42 

1714 


often hi a Socialenvironment, it is probable that some tranquilizer users did 
not admit to tins ha Hit, and therefore appear in the "do not use’’ row, hence 
raisins the death rate for t his row. The real ^effect” cf tranquilizers is therefore 
probably even more dramatic than the table shows. 

Tables 4, 5, G are from Hammond; the first two arc not quoted in the Report. 
Hammond’s data also show the well known, But as far as I know, never satis^ 
factorilv explained, diilcrcnces indcath rates between married, single;, widowed', 
and divorced persons. It also shows a marked heraditary effect, a marked 
height effect, and a moderate education effect. Hammond docs not give cross- 
classifications, other than on smoking. 

It is noteworthy that in all the above two-way. cross-classifications, and 
others in Hammond’s- report net quoted here, the smoking category always ha* 


TABLE 5 


Sleep 

Never smoked 

Cigrvretlc* 

regularly 

20+ a day 

<5 bra. 

2029 

393C 

5 bra. 

1121 

2655 

6 bra. 

£05 

1001 

7 brs. 

C26 

142C 

8 hra. 

SIS 

1562 

9 hrs. 

067 

1729 

JO+hra. 

ISOS 

1 2694 

l' 


TABLE 6 


Exercise 

Never smoked 
regularly 

Cigarettes 

20 + a day 

None 

£34 

1416 

Slight 

579 

1347 

Moderate 

486 

1065 

Rea^y 

474 

90S 
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ilic higher death rate. The Report mentions an unpublished analysis supplied 1 
to the Committee by Ipsen and Pfaclfecr. with the conclusion, "Further, the cor¬ 
relation of any of these.variables with cigarette smoking was too weak to reduce 
markedly the correlation of cigarette smoking with mortality after adjustment 
for the oihor variable.* It is a piliy that the Report docs not give any detail 
on this analysis, as it may be that rids analysis would have carried the creates! 
conviction.However,.this is speculation, and we can only judccthc Report by 
what it contains and by its references to the published 1 literature. 

One can interpret the results of Tables 3-G in various ways. The association 
with longevity of parents and grandparents probably has a genetic interpre¬ 
tation, though it is possible to interpret it environmentally: it could be that the 
grandparents settled in an environment or adopted habits and customs that 
were favorable to longevity, anti which they passed on to the later generations. 
The association with tranquilizers could be interpreted as causal, as is the 
association with cigarettes, but it appears equally pUmsihlb to hypothesize that 
the-need 1 for tranquilizers, and/or cigarettes,,is merely a reflection of an under¬ 
lying facet of the-human organisms involved. Likewise, the associations with 
fried food eating, sleep, and exercise can be interpreted either as causal or as 
concealed correlations. 

It will be recalled that the Committee's assignment was "if possible, to reach 
some definitive conclusions on the relationship between'smoking and health in 
general” (page v). 

"This committee would produce nod submit to the Surgpon General a tech¬ 
nical report containing evaluations and conclusions” (page 8)i 

The Committee's "Judgment in Brief”was "Cigarette smoking is a health 
hazard of sufficient importance in the United States to warrant appropriate 
remedial action” (page 33). 

The detailed conclusions cover pages 37—10; the most important are "Cigar¬ 
ette smoking ic causally related to lung cancer in men.” 

“Male cigarette smokers have a higher death rate from coronary artery 
disease than non-smoking males, but it is not clear that the association has 
causal significance.” | 

My opinion is that the Committee has not established the case for causality 
in lung cancer. My reasons for this opiniori arc, to recapitulate; 

(a) ' This conclusion can only be justified by proving the genetic hypothesis 
1o be false, and this the Committee has failed to do. 

(b) Even if there was no competing hypothesis, the case for causality is at the 
present time significantly weakened by the gross nonspcciflcity of the associa¬ 
tion and by the absence of hypothetical physical-chemical mechanisms. 

My opinion that the Committee has failed to offer a satisfactory proof of the 
hypothesis of causality does not imply that I believe that the causality hypothe¬ 
sis has been proved fahe. It implies nothing more than I believe that it is not 
possible to reach definitive conclusions nt this.time. 

Although "Recommendations for actions were not to be part of the Phase 
I committee's responsibility” (page S): t yet as noted above the Committee did 
conclude that "appropriate remedial action” was warranted. I take this as an 
excuse to append some personal roll eel ions. 

i 
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' ♦ V, 1 ? . ' Passing over the question of whether any governmental action is warranted. 

-' each individual cigarette smoker has to decide whether to make the effort to 

•■ -V;?/ '•■■■'■'}!■' : give up cigarette smoking. To make this decision he would need to know 

. ’ (a) the change in his expectation of li/e assuming that lung cancer alone is 

> causally connected with cigarette smoking, (b) the change in his expectation 

y: of life assuming that virtually all causes of death arc causally connected with 

v \ cagarettcsmoking. ; • 

’ • v ■ ; ; ‘i‘ > The Report docs not appear to provide these figures (searching in the Report 

: --'v,v 4 _.\.Vi;/-for any particular topic is sometimes difficult as the Report lias no index), 

: . v : *8which is rather surprising in view of the fact that an assessment of the magnitude 
°* health hazard was one of the Committee’s prime responsibilities 
8). ' ,• v.-r : V- V /V/k;-.S •‘•i* v: ;i .' >*V'f • "/’• 

^Thc individual cigarette smoker would then have to weight the above 
V*V’ : changes in expectation by his assessment of the question of whether the 

*; .* . , cigarette smoking was a cause. He would have to relate this expected change 

VT/ Vr V in expectation of life to the analogous probable expected changes in expectation 
' v;/V ^ ©f life caused by various other of his activities which probably cause decreases 
* n expectation of life, such as over-eating, understeepins, undcr-cxcrcising. 
v;;C">^v-;; travelling by automobile, etc. He would also have to weigh the possibility of 

V^V such adverse consequences of giving up smoking as in due course becoming ap- 
• * * ^ : prcciably overweight. He would have to assignutilities to the expected change 

► .*V:^'y-'ii* expectation of life and to the pleasure and satisfaction he gets from cigarette 
,smoking. • v'" v- 

' , ; — f*It is unfortunate that the Report docs not give a table of changes in ex-.j 

Pcctation of life, for if the change at, say, age 30 was 10 years, then even if one • i 
• . . ' assigned a probability of 1/5 to the cigarette smoking causality hypothesis 1 

: V *’ • being true, the net change of 2 years-would give one pause to consider, whereas ; 

\ , if the change at age 30 is only 2 years, then the net change of 0.4 years on An 1 

average expectation of about 40 years might not be taken too seriously bj j 
- > some people. . V.V..V" Is 

.::: f 
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III auillinmy, a significant a-»-wijtMin ha* l«frn e-ljtdbditd 14-tw-nmrigarvtte 
amoking and tlw- incidence of tnynr-irilfjl it*T li rt-fi«Hl and •nddeit tlo.it )i in 
■tales, especially in millJlir life, in |wipul.ili»il-group* whose member* apt-car 
lo far In W similar except fur hUhil?, Ik' question uf whether they 

•re, in fact* similar ewej-jt fi*r smoking i.*» of ramr-e, ha-dr lotbe problem of 
whether cigarette smoking actual!*' promotes ihe development of coronary 
d.Ks^e rr whirl hrr it is nhiscly associated with >r>rnc other f j-rl«»r or fit.(or» 
which promote the dm chi-pmerit of coronary disease. It has been pointed out 
that angina p«ctnri«. whklil indicates atlumni ;**ronary athernselcvoM-. is 
- less closely associated with cigarette smoking than -ismyocardial infarction, 

\ and that this suggests that any ctiulojpr role of smoking iii: myocardial in faro* 
lion should relate more to acute occlusive iMclMMituiMvch as intrava-culir 
< thrombosis or coronary i|^m, than to the development of chronic arterial 
; dtaeasc. *:-•}-< Vr-<\ • v, r * 

/v * SMOKING ANDXOX-COnOXARY CARDIOVASCULAR 
;:. ;; ..DISEASE *:*:y;.;" . : 

. r In surveys of larce groups cisarctte smoking has rot been found to be 
associated with am increased prevalence uf hypertension i3. 4, 19.' 47, 49), 
The study of llammon J an.i llurn * 4211 did n*it show an increa«cJ death 

rate from hypertension ini smokers. However* Dorn t22i found that the 
death rate oficicarette sin»kcrs from hyj*crtc»fion withiheart Ji*-a*c was 
LS3 times that of non-»nu<ker». and from ihypertenrinn without heart di*. 

• ease, 1.41 times that of non<smoLcrs. Uainmor.^'s current study shows 
similar figures |4U. Smc-kiu-r hj« not bevu fouful to be associated wiih 
an increased mortality rate from chronic rheumatic heart disease 122, 41, 
42). 

* t Hammond and Horn M2) found s moderate increase in the mortality 
. rate from cerebral vascular disease in cigarette smoker* as compared to 
•on-smoLers l ratio UOj. Dorn 1221 reported a ratio of 11.33. aud iiam- 
mond (41) a ratio of 1.43. Although nonsvphililic aortic aneurysm is a 
relatively infrequent cause of death, the mortality ratio for smokers to non- 
smokers in this diagnostic category is large in .relation to the ratios in other 
eardiova<cular disorders. In the study of Hammond and Horn (421 it 
was 2-72, and in Hammond's current studv <411 it is3.10. 

It has been rrported flH0» that diabetic males who smoke have s 50^t 
greater incidence of climcaUi dcteclaide arleriosclerwsi* obliterans in , the 
*. legs than Uiose who do not smoke. In general, however* there is ltllli' 
Information about the relation, of smoking to peripheral arteriosclerosis. 
Most experienced clinician* arlvi-e patients with obliterative peripheral arte- 
- rial disease to stop smoking i43). 

Bueigsr’s disease, or thromboangiitis obliterans* ha* been traditionally 
associated with smoking, and the literature contains numerous clinical re¬ 
ports describing the arrett of Uurrgrrs disease when smoking is stopped 
•ltd its reactivation on resumption oi smoking. The existence of Buerger's 
disease as an entity separate frnm arteriosclerosis obliterans has been re¬ 
cently challenged <101but :well defended (61). 

; ■* ’ It b apparent that much more work will have to be done to determine 

what relationship may exist between non-coronary occlusive vascular dis- 
- ‘ * «ase. aneurvsmal disease, and smo-kins. 

V-? ; GIARACTERISTIC5 OF CIGARETTE SMOKERS 

y ■ If ft could be shown that cigarette smokers and non-smoker* had sienifi- 
. . .' ?.■• ‘Y/.. r,, ewt constitutional differences apart from any difference* that might be caused 
V ' \ hy smoking itself, then a possibility would! exist that some predisposition of 

' ' V> Jv* smokers to a particular disease might also be of constitutional origin and not 
't - Fcarned by smoking. G-arette smokers have, in fact, been found to dificr- 

•s a group from nonnsmokers. but the diflcrence*. such as scrum cholesterol 
, y concentration and resting h«art rate- could have revuded from the smoking 
habit itself, so far as present knowledge indicates. 

~ J ,, The concentration of serum chol<t*terol has been found to be slightly hither 

in smoker* than in non-smM^rs hy □ number of inse.-tigator* t6. 13. 49. <»3. 
95), but ethers have found no relationship ( V. ->tt. Dawber 119^ found 
not only that serum cliolc*<erol was higher in smokers than in non-smokers 
but alio that it icrr.slr.cd hi,::.or in tiiose w ho stepprd siaokinr. 

Smokers tend to b« leaner than non smokers, but to gam when they stop 
it* : tmoliug (3, 1S*49 )i ... , 

A few personality differences have been rrported between cigarette smokers 
iu d non-smokers. Friedman’s tvp« A men t the coronarv typft Icmleil to be 
heavy,smokers (33U Smoker* are said to be more easilv atwerrd and to ear 
Kote when under stre-s (91». They have hesn reuortrd m n.,arry rdfencr* 
lw change jobs more frequently, to he m,.rc oilcti hospitalised, and to par- 
lleipate'more actively in i;*oit* than non-smokers <M). 

Thomas |9U 97,» h-is reported that the parrot? of medical students- who 
•moke have a *s:'?nif»rantly liistser incidence nt arteriosclerotic and hyper- 
tensive carJiovasci.iar di*e.>sc than, |iire..tt of non smokers. Clearly, this 
finding is open to more than «»w interpretation. 

Smokers tend to have a hislwr heart rate than non-smokers <3: 9(1. 

- ■>&?■ The matter of o.w4 doth mat ).|rr,li-p-.>ition -If ‘»n«k.n- has b.-rn .mew 

• ligated in twin,. It l..u !-vn found *27. 32 i lltit the sim-ln.- hai-.ts of 

wwnoavgotic twin* are signifn an.ly n^rn alike than th-.se-Md.rs e nt,e tw.no, 

’ •venwhcnmesnUr,ofalw.n l M.r.rcbr ( .u'l.tu | ..cparatetT: 

. la .,ifc m -f ... IW 

-.*«:•$•• wJa .*" 4 X-?J!Z3bI' 

^ . - t-.i^.-.I i« .I. tail in i .bap»«*r 9, taneef. 
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The two reports that did not describe a relationship between cigarette 
smoking and serum cholesterol levels are (1) Acheson and Jessoq (in old men) 
and (54) Konttinen in young men* These are well executed studies and are 
reproduced in this report. This subject is discussed on pages 207 to 210* 
Subsequenpto 1964, ten additional reports appeared indicating no relationship 
between cigarette smoking and hyperlipidemia*. 
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,1 ROY M. ACHESON, UA, DAI. -V 

Senior Lecturer in Social and Preventive Medicine. 
Guy's Hospital Medical School and London School 
v ; - v } Of Hygiene and Tropical Medicine 


w. J. E. JESSOP, M-V, M.D., F.R.C.P.I. 

. Professor of Social Medicine. Trinity College. Dublin 

The interrelationships between coronary heart disease, 
scrum lipids, and cigarette-smoking have been demon¬ 
strated by authors from several countries in recent 
years (Hammond ami Horn. 1954 ; Gcrtlcr and White. 
1954; Gofman et at. 1955; Doll and Hill. 1956: 
Thomas. 1953 ; Karvoncn et cl.. 1959 ; Dau ber et al. 
1959; Bronte-Stcw art,. 19.61),. Their work, has, however, 
been chiefly concerned with men below or during middle 
age. whereas it seems that over the age of 65 >cars there 
is little relationship between death from coronary hearr 
disease and a previous history of smoking (Doll anu 
Hill, 1956) or between clinical evidence of myocardial 
ischaemia anJ raised scrum cholesterol (Oliver, I95S : 
Acheson. 1961). 1: is therefore a matter of some intere^ 
whether serum lipids arc related to smoking habits in 
men aged 65 and over. 

* \f - Material and Method 
7he Sample .—The men were all pensioners on the 
list of Messrs. Arthur Guinness Son and Company l.tJ 
(Dublin), andi their names were selected in a randor- 
manner as follows: every man aged between 75 and S ; 
was chosen, between th*; ages of 70 and 74 every thir* 
name was omitted from the list, and between the age^ 
of 65 anJ 69 alternate names were omitted. Thi 
method of selection produced 2t *7 names in all. an- 
each man was vent a po\tcurJ inviting him to alter:., 
in the company** medical department for clinic:* 
examination ; the actual attendances (.Ml) are show:. 

•by age in Table I. together with the numbers for whom 
estimations of serum cholesterol and an analysis of 
the serum proteins by paper electrophoresis were 
satisfactory. 
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Clinical Examination and Lipid Estimations .—Full 
details have already been published of clinical pro¬ 
cedures (Acheson and Acheson, 1953 ; Acheson, 1961) 
and of biochemical and electrophoretic techniques 
(Acheson et at. 1953 ; Acheson and Jcssop. 1961); 
accordingly only an outline will be given here. The 
clinical examination, which was carried out by one of 
us (R. M. A.), included a history of smoking habits and 
a note about diet that permitted a rough appraisal of 
whether or not these old men fed themselves adequately. 
Blood was taken in a dry syringe between 9 a.m. and 
II a.m.. after breakfast, and within 90 minutes the 
serum was separated by centrifuging. The serum 
cholesterol was estimated by three independent 
observers, one of whom used the method of Sacked 
(1925) and two that of Anderson and Keys (1956) ; 
and since the findings by the two methods did not differ 
systematically the results were averaged, when the three 
estimations were within 10% of the highest of the three. 
In the relatively few cases where they were not, assess¬ 
ments were repeated until the required agreement level 
was reached. Paper electrophoresis, with certain minor 
modifications, was carried out by Use technique of 
Dangerfield and Smith (1955). using a horizontal EEL 
apparatus and a barfcitone butfer {pH 3.6), Each strip 
was divided in two, light green S.F. (’* lissaminc *’ green) 
being used to stain the scrum proteins and sudan black 
for the lipoproteins. The intensity of staining in the 
various bands was measured with an automatic reflects 
ance scanner which incorporated its own integrator. 

Tobacco and Dietary Indices .—For certain of the 
calculations tobacco and dietary indices have been used. 
For the tobacco index l oz. (23 g.) of tobacco a week 
and 5 cigarettes a day were taken as unity. Thus a 
man who smoked 20 cigarettes a day had an index 
value of 4, and another who smoked 10 cigarettes a day 
and 3 oz. (S5 g ) of pipe tobacco a week had a value 
of 2 + 3 = 5. The dietary index simply enumerated the 
number of times a man ate meat. fish, or egg in a week ; 
it ranged from 0 to 19, and. although it is obviously 
a very rough measure, the scrum albumin was 
significantly higher in those with an index of 14 
than in those with an index of levs than 2; and men 
with an index of 2 or under had significantly Ifevs 
subcutaneous adipose tissue than the remainder of the 
sample (Acheson and Jevvop, 1961). 

Result* 

IttbUouiblp of Strum O>ol*«l«rol *o4 S^noVInj With At# 

The distribution of serum cholesterol in the 
sample is shown by five-year age-groups in Fig. 1 and 
that of ft fa lipoprotein ratio in lig. 2. There tended 
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to be absolutely and relatively fewer men with a serum 
cholesterol in excess of 210 me;.,among the older age- 
groups. with the result that the mean value fell slightly 
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Fio. 1.— Histograms iHo»inz distribution of serum cholesterol 
In s.unpie by five-year age-group*. 
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Fio. 2.—Distribution of Zla Lpoprctein ratio by five-ytar 
age-greups. 


but significantly with age (r=— 0.19; P<001). The 
pattern of smoking, varied in a far more striding 
manner with ace (see Tabic U): 66% of the men aged 
75 years and over were pipe smokers and 9% cigarette 
smokers, as compared'with 27%, pipe smokers and 53 ^ 
cigarette smokers in those who were less than 75. 


Table II :—Habits by A^e Amon? Men %ith Cholesterol 
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Relationship Erb»rto Scrum Ufc^* aad Smoiice 
The nature of the relationship between smoking and 
both serum cholesterol and £/« lipoprotein' ratio is 
indicated in Table Ml. This shows that both measures 
of serum lipid are just a little higher in non-smosers 
or very light smokers than in the heavier smoxers of 
cigarette or pipe tobacco. This trend Is confirmed by 
the correlation analysis shown in Table IV. where U 
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can be seen that all the coefficients of correlation are 
negative, but with the exception of Sja lipoprotein ratio 
in pipe smokers and non-smokers the trend* 3rc not 
statistically significant. 


TULA IV.— Correlation Bet*-**n Serum UbiJj and Smoking in 
(he Enr.re Sample 
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Bronte-Stewart (1961) believes that the proved 
relationship between serum cholesterol and cigarette- 
smoking in younger meu may be due to dietary 
preferences. It is possible that these old people living 
on pensions cannot' afford to smoke heavily and to cat 
well, and therefore a comparison' was made between 
the dietary indices and some other characteristics of, 
on the one band, the heavy smokers of both cigarettes 
and pipe tobacco and, on the other, the non-smokers 
(Table V). It can be seen that the heavy cigarette- 
smokers are significantly younger than the other two 
groups—a finding which, reflects the diiTcrence between 
the smoking habits of the generation' which reached 
maturity before and after 1914. In the sample as a 


- Ta&L& V .—Serum Lipids, Age. end Dietary Index of S’on-smo<ers 
end Heavy Smokers oi Cigarette and Ftpe Tobacco 
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whole there was a significant negative regression' of 
serum cholesterol with age of 1.7 mg:/year (Acheson 
€t cL, 195$), but^ even allowing for this, the deferences 
between the mean serum cholesterol values are not 
significant at the 5% level; The dietary index used 
in this study does not measure preferences, but it has 
already, been shown above that there is reason to believe 
that it measures the general level of nutrition and there¬ 
fore would show whether the heavy smokers go without 
food: The analysis in Table V indicates that this is 
not the case ; indeed; the Heavy pipe-smokers eat rather 
more than die non-smokers, although the diilerence is 
not quite significant (t = 1.69; 0.1 >P>0.05). 

Discussion 

There can be little question of the relationship between 
scrum lipids and cigarette-smoking in middle-aged men. 
It has been demonstrated'in the U.S.A. (Gofnun et at.. 
1955 ; Thomas. 1*58 ; Dawber a 1959). Finland 
(Karvonen et at.. J95‘*)i and South Africa (Oronte- 
Steuart, 1961 )j yet in die present data based on oldlmcn 
there is no evidence whaiWH-vcr of su^h a relationship 
—in fact, there is a suggestion that aon-smokers may 
have a mean serum cholesterol' and ft,'a lipoprotein 
ratio which are higher than in smokers. 

Brontc-Stcwart (1961) believes that the reason serum 
lipids arc raised in younger mtokers is because taste 
preferences induce them to cjt more cholesterologemc: 
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substances, such as saturated fats, than non-smokeu; 
he has published some evidence, which he docs not cf.uni 
to be conclusive, to support his view (Bronic-Stcwart 
1961 ; Perrin et at.. 1961). .;.v v ..- 

The lack of correlation between scrum lipids a^.d 
smoking habits in the present sample receives indirect 
support from the fact that smoking does not seem to 
be associated with coronary heart disease in them 
(Acheron, 1961) or in two other samples of men over 
the age of 65 years (Hammond and Horn. 1954; Doll 
- and Hiii, 1956). On the present evidence it is not 
possible to give a reason for this, even less to explain 
’ the possibility of an inverse relationship, but several 
theories surest themselves. First, ns has been stated, 
limited financial means might have caused those who 
■ smoke more to eat' le^s, bu: in the present simp!; there 
^ uas nothing to suggest that means were so limited nor 
that heavy smokers ate less. Secondly, if vre accept 
;„Bronte-Stewart’s basic hypothesis, it could reasonably 
be argued that the dlcct of ageing on the sense of taste 
■/may be more powerful than any etTcct of tobacco, 
smoking, so that the latter is obscured among old people. 
Thirdly, it courd be that with increasing age the pattern 
of metabolism of fau and lipids is changed. . 

Our finding, although difficult to explain, is compatible 
with our knowledge of the aetiology of coronary heart 
disease in olJ men. In younger age-groups the greater 
part of coronary disease takes the form of infarction 
. caused by thrombotic occlusion of a major vessel, a 
• lesion which has repeatedly been shown to be associated 
with high scrum cholesterol and a raised fi/a lipoprotein 
ratio. Bronte-Stewart (1961) believes that the relation¬ 
ship between cigarette-smoking and such disease is due 
to the raised serum cholesterol which smokers have, 
father than to any pharmacologically induced response 
smoking may elicit: from the cardiovascular system. 
On »)* 9 r» of the present scries had myocardial infarction. 
and in them the serum cholesterol and 0{a lipoprotein 
ratios were raised; the remaining 81%, the majority 
of whom had angina pectoris and/or rsyocardull 
ischaemia, did not ddfer from the controls in their 
smoking habits or their iscrum lipids or serum 
cholesterol. Dawbcr et cL (I95S), in a longitudinal 
study of younger men, have shown that, although 
Cigarette-smoking and high serum cholesterol predispose 
to coronary thrombosis, neither predisposes to new cases 
of coronary heart disease presenting as angina pectoris 
In line with this is the failure of Paterson et cl. (1956) 
to demonstrate a correlation between cholesterol levels 
during life and the extent of atherosclerosis at cccrop>y. 
Our present finding, therefore, is consistent with the 
view already expressed (Acheson, 1961) that coronary 
heart disease which presents as angina pectoris and 
electrocardiographic evidence of myocardial ischaemia 
‘ without infarction in old men is of diiTcrent aetiology 
from acute coronary thrombosis^ which is the more 
Usual form the disease takes in younger mco. 

. ' • •'-.-/-■«>••.-' Summery 

It IS shown in a random sample (221) of a defined 
population of men aged 65-85 years that tobacco- 
imoking. whether in pipes or cigarettes, is not associated 
with elevation of the scrum cholesterol or the jha 
lipoprotein ratio. The significance of this finding in 
the aetiology of coronary heu/t divcasc is diwiu»cd. 

We arc apain pleaded h» acknowledge our fratifuJr lo 
Ihe directors of Messrs. Arthur Ciuinr-cu Son and Co. LiJ. 
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QGARETTE SMOKING AND SERUM 
; . LIPIDS IN YOUNG MEN 
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'V;: V ;‘" A ARNE KONTT1NEN, M.D. - * 

Rcttcrch Astodste, Wikurl'Research Institute, 

/ Helsinki, t inland 

, In mortality statistics cigarette-smoking habits have been 
observed to be correlated with coronary heart disease 
(Hammond and Horn, 1954 ; Doll 1 and-Hitt; 1956 ; 
Hammond and Horn, 195$); and the scrum lipid level 
yl; and especial]y the serum cholesterol and pA\ poproteins 
d. '.fVarc known to be raided in population groups with 
, r •;ir_ ^ coronary heart disease. With these facts in mind, many 
r .‘^! investigators have studied the relationship between 
j,v cigarette smoking and die serum lipid level (Gofman 
f* ' eta!., 1955 ; Karvoncn et cL, 1959 ; Thomas. 1953. I960 ; 
Daw bcr et ai .. 1959; Blackburn et a /.. 1900; Bronte- 
Stewart. 1961), All these studies support the view that 
the scrum cholesterol level is higher in smokers than in 
non-smokers. The present communication snows that 
there was no correlation between smoking habits and 
serum lipid pattern in a group of young men in Finland* 
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Material and Methods 

The material presented consists of a scries of 314 
healthy young men who started military service in 
Finland in 1957-60. The subjects were selected at 
random. Their mean age was 19.7 years (range 13-25K 
Blood samples were taken from the cubital vein ia the 
morning after overnight fasting during the first three 
days of military service. From the specimens |he serum 
total cholesterol (Ar.dcrv)n and Keys. 1956) and the 
serum total phospholipids (Fiske and Subharowy 1925) 
were determined. Scrum lipo-protein fractions were 
separated with the aid of paper electrophoresis, and from 
the fractions so separated the cholesterol content of the 
«r and /?-lipoproteins uai determined. The details and 
evidence of their accuracy have been presented in a 
previous study (Konttincn, 1959k Blood-pressure was 
also measured and relative Kxiy weight w;«s calculated 
according to the Metropolitan Life Insurance Company's 
- (1943) tables. To be sure that the men were healthy, 
determinations were aho made of the blood sedimen¬ 
tation rate and blood haemoglobin Icsel. and the urino 
was analysed for glucose and protein. Mass Jt*ray 
examinations of the chest were also made. 

The smoking habits were reported in response to a 
questionary filled in by each man. There were 145 men 
who had never smoked. The smokers, divided into 
Mibgroiips according to daily consumption of tobacco 
: t*ec Table), had smoked for~^It least one year before 
entering military service. The few pipe smokers were 
-Jl included in the series. Nearly all the smokers 
•moked American-type cigarettes with or without a 
niter. . 


Results 

In the different groups the similarity in live! of all the 
lipids studied fvre Table) is obvious. Statistically there 
b no difference between the groups in total cholesterol, 
p-chotesterol, or phospholipids. Analysis reveals 1 
.probable difference (I*<005) in a-cholbstcrol variance, 
but this seems not to-depend on the smoking, sioee this 
difference is between light' smokers and non-smokers. 
On the other hand, between non-smokers and heav 7 or 
moderate smokers there appears to be no significant 
difference in «r-choles terol. ‘ 

Discussion " '., : Vv; • 

; In the prevent study the similarity in serum lipids 
found in smokers to those found in non-smokers is at 
variance with the results of previous studies, in all of 
which the cholesterol level has been stated 10 be higher 
in smokers. The material presented here is very similar 
in all respects except smoking habits. Body build, 
expressed as relative body weigh!, was very much the 
same. The men came from the same pans of Finland 
and the occupational structure of the different groups 
was also similar. The blood samples had been taken 
similarly in the different groups in respect of time and 
season. The age range of the whole series it quite 
narrow* (13-25 year*) and there is very Iiulc difference 
between the groups. As the men were young they had 
not been smoking very long, although one criterion 
in selecting them was at least one year’s smoking. 
Karvoncn et at (1959), however, observed a higher 
serum cholesterol level in smokers of all age-groups, 
except 50-59 years, in West Finland ; the youngest age- 
group in their study w*as 20-29 years. Gofman et aL 
(1955) found that the difference in serum lipids between 
smokers and con-smokcrs was greater in their youngest 
(20-29) age-group than in the older ones. In the present 
study the subjects were slightly younger than the 
youngest age-groups mentioned above. If the explana¬ 
tion for the difference between the observations in the 
mentioned studies and the present one lies in this point, 
the effect co serum lipids of exposure to cigarette 
smoking seems to occur after some years of smoking, 
but not. however, during so short a smoking period as 
in the present work. . 

When considering atherosclerosis many investigators 
have stressed the importance of the ratio in the 
lipoprotein fraction-*. It has been noticed that an 
increase in this ratio is encountered in patients with 
atherosclerosis fNikkila. 1953 ; Oliver and Boyd. 1953 ; 
Jcnckx et cL. 1956). In the studies concerning the 
correlation between smoking and serum lipids in which 
lipoprotein fractions are included the Qict ratio has been 
found to be raised in smokers.(Gofman et at,. 1955 ; 
Brontc-Sicwart. l f *6l ). fn the proent study, by contrast, 
no trend parallel with the smoking habits could be 
discerned in scrum lipid levels. ^ 

The serum phospholipids have been shown to have the 
important function of stabilizing other lipids in solution 
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(Ahrens and Kunkel. 1949): 3n j j t fc a , therefore been 
inferred that an increase in the ratio of phospholipids to 
cholesterol helps to prevent atherosclerosis. This view 
has been supported by the observation that the phospho¬ 
lipid: cholesterol ratio is smaller in atherosclerosis than 
in «£e-cnatchcd controls (Garticr ef al.. 1950 : Oliver and 
Bo)d, 1913). Ihc published studies on the relation 
‘ between serumlipi Js and smoking do not include reports 
concerning serum phospholipids. In the present study 
phospholipids show no trend paralleling the smoking 
habits. ■ < .** • 

Attempts have been made to relate the rise in serum 
lipids observed in the previous studies in smokers to 
differences in the diet possibly due to smoking. Krut 
€t cl. (1961) have noted a difference in the perception of 
bitter taste betweea smokers and oon-sniokers. Accord* 

. ing to those authors this could lead to smokers having a 
preference for some special foods. The same group of 
investigators (Perrin a cl, 1961) have, observed that 
Smokers consumed more fat than non-smokers, but the 
difference was too small to explain the difference in 
Serum lipids, and in Finland S. Punsar (unpublished 
data) could not detect any difference between the diet of 
smokers and that of non-smokers. Even the greater 
amount of fat consumed by smokers docs not necessarily 
signify that all this fat is absorbed, for a recent study 
(Konttinen and Raiasalmi. to be published) has shown 
that the rise in serum triglycerides after a fatly meal is - 
less in heavy smokers thaa in con-smokers. 

The effect of giving t:p smoking should throw further 
light on the correlation between' cigarette smoking and 
serum lipids, but in the only relevant report I found in 
the literature no change in serum cholesterol was 
detected in the six subjects studied (Thomas and 
Eiscnberg. 1959;, . ; v 

The possibility has also been discussed that smoking 
could be another manifestation of the disturbance 
responsible for the rise in the serum cholesterol level, 
and in this connexion mental tension was incriminated 
as the cholesterol-elevating factor (Thomas and Murphy, 
195S ; Wert Jake er cl. 1953; Grundy and Griffin, 1959 ; 
Dreyfuss and Oaczics* 1959 ; Peterson ci d., 19G0). It 
should be remembered* however, that mental tension 
cannot be measured but only estimated. 

ft is evident that further investigations of the relation¬ 
ship of smoking to the serum lipids arc required. 

-• Summary ' •• . 

Serum total cholesterol and the cholesterol content of 
the «*- and (Mipoprofcin fraction and serum i phospfui- 
lipids have been determined ia a scries of 314 healthy 
jroung men (range 1S-25 years) starting military service. 

. grouped according to smoking habits. There were no 
differences relating to smoking habits in any of the 
lipids srujied. 

Addendum .—Since the present~~study was made 
Achcsoa and Jessop (1961) have published their uork on 
scrum lipids in old men grouped according to smoking 
lubits. They could find no association between 
cigarette or pipe smoking and scrum cholesterol or 
/l:«-lipoprotcin ratio. 
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Smoking and nicotine administration cause acute cardiovascular effects 
similar to those induced by stimulation of the autonomic nervous system, 
but these effects do not account well for the observed association between 
cigarette smoking and coronary disease. It is established 'that male ciga¬ 
rette smolders have a higher death rale from coronary disease than non¬ 
smoking males. The association of smoking with other cardiovascular ' 
disorders U less well established. If cigarette smoking actually caused the 
higher death rate from coronary disease, it would on this accouot.be 
responsible for many deaths of middle-aged and elderly males in the United 
States. Other factors such as high blood pressure, inch scrum cholesterol, 
and excessive obesity are also known to be associated with an unusually 
high death rate from coronary disease. The causative role ot these other 
factors hi coronary disease;, though not proven, is suspected strongly enough 
to be a major reason for taking countermeasures against them. It is also 
more pruddnt to assume that the established association between ciga¬ 
rette smoking and coronary disease has causative meaning than to suspend 
judgment until mo uncertainty remains. 

~ conclusion 

Male cigarette smokers have a higher death rate from coronary artery 
disease than non-smoking males, but it is not clear that the association 
has causal significance. 
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W .. PSYCHO SOCIAL FACTORS OF SMOKINGIN RELATION TO 
* t: CARDIOVASCULAR DISLASE 

/ ■_ V,. -v. 

i : * Even levs conelusve information is availiMd on the role of psycho-social 
y \ factors of smoking in relation to cardiovascular disease. Studie, which Have 

V foeusxd on tliis arc limited iii numU*r according to Hrimehuann ( Hi. Even 

fewer, he (•‘uml. are tlmse which have specifically examined the relative 
! ; _• . weight of these vaiiables or their intcraetiiiin. Reviewing those available, 

" : As- ; *, ^ be observes that the evidence is highly fragmentary and uncertain. The 
.. findings suggest that llie rrlation-lnti between smoking behavior and coronary 

*~ri • ■■ ^ e * rt disease may reflect the influence of stress factors and/or personality 
Mechanisms. However, they permit no definitive statements with! re?pect 
' v a.T-.. * • *• die relative role of pyschu-sucial factors and smoking in relation to 

■ ' \>Y;. etiotogy of the disease. • ' v » v - J 

> • • summary - ; •; • 
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Heiruetmann. F. Special report to the burgeon General's Advil 
Committee on Smoking and Health. • , 
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residue rubrics of other heart and circulatory disease. In addition to 
these cardiovascular categories the associated group included cancers 
of the oral cavity, esophagus, and bladder, and the benign conditions 
emphysema, gastric ulcer, and cirrhosis. 

The judgment relative to coronary disease is somewhat stronger 
than that relative to other conditions where a causal conclusion was 
not possible. The committee felt that a prudent course of action with 
respect to coronary disease should be based on a presumption of a 
causal association. Countermeasures should not be postponed while 
further refinement of the evidence is awaited. Subsequent data add 
strength to these conclusions, h • • • • 

■ * ' : " '•••• • ; •. Cause-Eitect Concept ” 

' The concept of cause that is appropriate to discussions of the rela¬ 
tion of smoking to illness should be considered here. 

I should like to distinguish two concepts which I shall cell the 
pragmatic concept and tl:e elaborated theory concept. Under the prag¬ 
matic concept a cause-effect relation cuists when delVjsrst-e rrr.r.lp:: 1 ’- 
tion of a series of preliminary aherr.atives'is followed by a stc:b:l:.:'.iy 
predictibU vzr.ztlcm in a second series of alternatives. The preliminary 
manipulation is referred to as the cause, and the outcome in the second 
series is referred to as the effect. In the present discussion a pragmatic 
cause-cfrcct would be proved if an investigator were to manipulate 
the smohir .3 habits of a green end if the predicted incidence of disease 
was to follow. It should fce noted that this concept dees not involve 
either a necessary or sufficient relation. To say that smelting causes 
coronary disease permits the possibility' that coronary disease occurs in 
some frequency in the absence of smelting. It also permits the possi¬ 
bility that some smokers, or even meet smokers, will not develop 
coronary di-erce. This -concept, says nothing about the mechanism cf 
the causal association. Finally the concept is of direct rimrincar.ee for 
public health action, since it indicates that a certain manipulation will 
improve health in some measure. * • ■ 

Under the elaborated theory concert a caurc-c fleet relation is estab¬ 
lished by demotutrating that the relation is a consequence of laws of 
basic science. The emphasis is on mechanism. The relation must gen¬ 
erally be stated in much more refined terms than “smoking” and “coro¬ 
nary disease.” For example, it may Le concluded that nicotine stimii- 
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latcs or paralyzes certain ganglia with a consequent alteration in pulse 
rate. This alteration may be inconsequential in normal hearts but may 
set off a further chain of events in hearts with previously damaged 
coroner)” arteries. The ultimate conclusion will be that smoking is 
followed by coronary heart disease under conditions that the smoke 
includes nicotine, the smoke is inhaled in specified concentrations, and 
the heart is previously damaged in some specified way. 

•f ’ A portion of the disagreement in the literature and in meetings 
such as this arises from a misunderstanding of which of these two 
cause-effect concepts is under discussion. A greater disagreement, how¬ 
ever, rests on a judgmental decision as to what evidence is necessary 
to accept either concept. ■ 

: • • Epidemiologic Evidence 

An extensive literature on associations between smoking and cardio¬ 
vascular disease is now available. I propose to comment on some ox the 
studies in this literature in which the unit of observation is a person 
and'h.which info.-mattr.: is collected to characterize persons as to state 
of health. There ere the studies which’ ere commonly referred to as 
epidemiologic studies. V/he.i these studies arc interpreted in terms of 
cause-effect relations the cause-effect concept is usually the pragmatic 


The proof of cause-effect would be established or rejected by deub- 
cr.ire!” maninularing the smoking habits of such persons and observing 
the results. Ido such studies have been made to" my knowledge. Con- 


cxrerimrn ration. Others feel that proof can be cstab_;hed t.irough 
observational tuthet, but there is little agreement os to what sorts of 
observations arc rciU"‘rcd. - 

A cumber of schemes have been suggested for assuring such proof. 
Koch's postulates arc an early attempt, hut. are applic.u.c only v • • -n 
tlie camarivc event is cNp'- 'ie or nor.cxpcr. 1 r 2 to living organisms. The 
surgeon general’s committee has proposed a. number cf conditions 
which must be satisfied. These include consistency, strength, specificity, 
and coherence of the association. The ultimate decision, however, is 
said to be judgmental, • , 
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In general the acceptability of proof depends on the degree to which 
observations may be said to mimic the manipulative experiment. Per¬ 
haps the. best example of such a “natural experiment” is the study that 
demonstrated a leuhemogcnic effect of ionizing radiation in the sum- 
vors in Hiroshima. "v,'*.* 1, .siL : ;.iLx ‘ ’’ • 

ry : Smoking and Cardiovascular Disease • ■ - v : 

There is no study of smelting effects which closely resembles this 
sort of natural experiment. In all available studies persons are charac¬ 
terized as nonsmokers, former smokers, light smokers, heavy smokers, 
inhalers, and as other descriptive types with re pcct to the smoking 
habit. There is no presumption that the assignment to such a category ■ 
was a chance event, end indeed some investigators have made it clear 
that the decision to smoke is not a chance event but is to a degree pre¬ 
dictable on the basis of characteristics present before the decision is 
nude, on the so-called constitutional characteristics. • . 

Wc have then associations between smoking and certain card’s- 
vascular diseases that arc technically and statistically satisfactory, in 
the sense that they would rarely occur by chance in our samnles if, 
in fact, smoking had nothing to do with these diseases. We have also 
associations between certain constitutional factors ax:d smelting, alto 
technically satisfactory. Wc may think of three possible c:—’ 'nations. 
First, the ccnarkutional factors may lead-to L-t:h smelting and.d* acre. 
Second, smelting may cause disease. Third, dkcase may cause nr.oklr.gt 
These three explanations may all be in c.Tect. 

If the constitutional. association were a vet)’ strong me, so that 
all or almost cl! smelters and ncnsrr.okers could be identified bv eye 
color, for example, then we could not support the c. wse-cfTect hv-oth- 
csis. Due in fact thc__ccn s .atutional erxeention Laves much room ii 
which to maneuver. Wc can find, for example, smukers at .1 nsmmokcrs 
within both vulnerable and r.unvrl .raide cv -..xi;utit.r.;! rvnas. 

When the diseases which arc accepted by the committee- as caurtl’v 
related arc studied it is found that, the relative risk is vc v high, 
often of the order of io to io. This in essence means that if the cattr-e- 
effcct explanation is correct, it accounts for a very large part cf these 
diseases. For example,, it is possible to sup;-.; -a that most lung cancer 
may be due to smoking and would be ahotthed bv the cu.asrinn of 
smoking. With the doubtful group, relative risks of the order of t.< to 
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, are found, and smoking, if causal, can be incriminated in only a 
small portion of the cases. No one can suppose that the abo.ttton of 
smoking would wipe out cardiovascular disease or even a very large 

P3r This low relative risk is no argument against the cause-effect hy- 
pothesis, but it does make it diScult to give convincing f :oof of t ie 
hypothesis. It opens the possibility that whatever factors “““ 
majority of these discoid are also responsible for-the- 
smoking. In the ease of lung cancer many of us find it hardto_beUae 
that we could have overlooked some confounding variables that are 
„ hi-hly correlated with both smoking and lung cancer. 1 vs* co.cM» 
vaseda/dbease there is the troublesome suspicion mat some rclam ely 

low-level association really may have been overloo tcd. 

The <>ror' as: sreumant derived from epidemiologic stue..s in f-vor 
1I.C- - w res-’ct to coronery disease is the 

of the causal in:crpe.oei;jcn \-itn t ■ / . , , j 

_ , . r *„i-with time after smekmg r> aoancosava. 

finemg nut too “ c0 rc;ans dscidas the debate. It may 

■!' i“. JnsthuncnO. tendency to smoke also governs 

fee tryp -'——. • jr.-Mn-i can <-tay away from tne 
tire Of ^f 5 'to to years 

K-lyit: 1 . wno sr.anegs to Se_) K . , ... ro 

may b= supposed to hare a low level of constitutional to 


c V i-'-c« has accumulated in recent years, tne comp.-nty 
/V T r^ry to contradict the causal hypothesis has 

of the hypo^--> ^ -rcf-kilin: of there complex argu- 

increared. U *« ~ - ] * j, ur ,u, ;ly that dl 

n.—*-* u — > *•> * ■ » „ . r-: cccir.^n v.r^n 

. uiicmuc i:. —mi ^,.,^,1.-,- J:;rnay many by 

srsdyi-.g * *' '."*** v With which teientlats should be familiar, 
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. SMOKIXG AND CORONARY II CART DISEASE 

ConOXART HcaICT'D txr.vse Mortautt 1 

Tho relative importance of the association Itktwccn cigarette smoking 
and coronary heart tliscn?o (CUD5 ax compared to the Association of 
smoking with other di>caswwas previously described in the i»tnxln«. 
lion to chapter 11 of the Surgeon GciicralV IOC t lie port. 

In tho United States more persons die from coronary heart di«.-u*»# 
than from any, other single cause; ami this most common form of fatal 
cardiova-siulir disease accounts for a greater percentage of excess 
deaths among cigarette smokers titan do deaths from liing cancer. In 
1SW, there were 1,703,000 deaths from all causes, of which almost 
345,500 or 30-3 percent, were due to atherosclerotic heart disease, 
including coronary heart disease. Table 1 gives the 1?G4 death rates for 
coronary heart disease per 100,000 persons by age and sex: 

Table 1-— i$6$ death re Us /or coronary htart disease per 100,GW 
c, persons by aye and sex 
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Both Sexes.. 2S3. 1 


512 

205.8 1 

Mdcs. 354.2 

1L 0 

90.0 

34 L 3 | 

Females_ 2115 

1 0 

1 

17.4 
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loner NttMS Cisut iw H«tia4u<i>tKi to. 

These data illustrate the dramatic increases in the risk of d*nth 
from coronary heart dir rare as age advance* For males the rates 
»mong persons over the age of 45 appear to double from one decade 
to the next; among females the increased risk of death with advancing 
■ge is more dramatic—a threefold increase every 10 years. Of perhaps 
greater importance are the relatively low death rates among females, 
particularly below the age of 65, compared to malts of comparable 
age. The mortality differential between the sexes becomes less as age 
advances; under 43 years of age the coronary death rate among men 
is five times as high as among women and in the 75-S4 year age group 
it is only about 1*3 times as high- 

Tho Surgeon Generally 11*04 KejMrt determined a median mortality 
ratio (35) (pp. 103-110) for coronary heart disease of male current 
cigarette smokers of 1.7. Since this report, five Urge prospective 

■ » _ 

* >u death rates throuchotit this chapter are per lOO.OCO popalxtion. unless 
etherwhe indicated. f 

studies of smoking and mortality have been updated on the basis of 
longer periods of observation on each study subject. Current findings 
bib therefore more definitive and permit more detailed analysis of 
the interrelationship of cigarette smoking to other significant variables 
Such as age, sex, and the natUro of the smoking habit in terms of 
smount and duration of smoking. Pertinent findings are presented 
below from the studies of veterans in the United States (62) end 
Onad.i (12) and the extensive data, reported by. Hammond (4*)* Doll 1 
and Hill! (Co, SC, 27) , and Uorhani (17). 

The relative excess mortality associated with cigarette smoking is 
generally expressed in terms of a mortality ratio. This statistic is 
defined as the ratio of the number of observed dtarlri among smokers, 
to the expected deaths among smokers, it the age-specific mortality 
rates observed!among non-smokers had prevailed (62). The process 
of computing the expected number of deaths among smokers takes 
Into account and adjusts for any differences in the age distribution 
: of tho smokers and the nonsmoke rounder obseivationj Generally 
smokers arc defined as perrons currently smoking cigarettes, and nnn- 
imokers as those who never smoked or who never smoked regularly, 

Table-2' shows tl:c mortality rat;e>3 for coronary heart disease deaths 
among current cigaretto smokers according to the amount smoked 
drily In U.S. and Canadian malo veterans. 

Table 2._ Coronary htart disease moridlihj ratios. ayi-cdjasUd among 

current cigartUe snvoier* 6y amount smoked daily 

I C1(v,li/insliJ ddif. 


UiS. DiiUe veterans............ 

Canadian mole vflrrwu......-......... 


loCKI «t«lf (in 4M I C»**llM p* *»:*«*« »Ui-l* Ufl. 

Ill butb studies (74, 62) the mortality ratios were similar nnd in¬ 
creased with increasing iiitrtiriiv »»f cigarette smoking, Slightly higher 
ratios are reported in rh.* ttjji. veterans study fur current Miiukrru of 
tiparettrsonlv. 
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The statistical methods which appeared in the 1964 report, reappear 
1967 one. A second article criticizing the methods is appended . ■ 


in the 

c/ - - _ C“ £T -- 

(from the Bulletin of National Statistical Institute, pp 856-860, I 966 ) 
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A CRITIQUE ON THE REPORT OF THE SURGEON GENERAL’S 
• 7 ADVISORY COMMITTEE ON SMOKING AND HEALTH 

George L. Saiger 

Medical Research, Palisade (Fort Lee), Nezo Jersey, U.S.A. 

• . . ABSTRACT 


a :V 




The Report of the Surgeon General’s Advisory Committee on Smoking 
and Health was first issued in January 1964 by the United States Public Health 
Service. • 

The critique submitted for presentation by the author is only part of a much 
longer versiont In other words, the Report of the Surgeon General’s Committee 
lends itself to a considerable amount of discussion. 

Are the conclusions of the Surgeon General’s Committee justified? The 
author feels that they are not and he bases that opinion on an examination of the 
methods employed by the Committee in arriving at its conclusions, the character 
of the Report itself and the composition' of the Committee as far as scientific dis- 
' riplines are concerned. In that respect, his critique can be summarized 1 as follows: 

L In its Report, the Surgeon General’s Committee did not make a clear 
distinction between causal significance and; proof and, on one occasion, did use 
the terms interchangeably. * 

‘ 2. It organized the evidence poorly, so poorly, that it is not difficult for one, 
in reading the Report, to lose sight of tee objectives. 

' i - *:•’ 3. It did not use a systematic approach in investigating various aspects 
of the problem. 

* 4 . It failed frequently to offer reasonable or meaningful derinidons of sta¬ 
tistical and epidemiological terms. An outstanding example of this is given on 
page 3 of the critique. - 
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5. It was not altogether consistent in applying principles. 

| 6. Its criteria for judging causation were not entirely realistic. In fact, with 
one exception^ those criteria could be better described as criteria for ascertaining 
the value cf a variable as a diagnostic index, a predictor, or both. 

7. It engaged in a considerable amount of rationalization with respect to 
evidence which did not conform to the particular hypothesis which it had chosen 
to explore in detvil. On the other hand, it appeared to be more convenient for the 
Committee to downgrade evidence which was consistent with another hypothesis 
than for it to change its policy and explore that hypothesis in detail as well. 

8 . Its Report is replete with redundancies. Indeed, there are instances in 
which the paraphrasing is such that one is left with the impession that new 
pieces of evidence were being introduced. 

9. It did not distinguish between primary and secofidary cancer of the lung, 
and such a distinction is essential, since cigarette smoking or not smoking is not 
•assumed to be related to the occurrence of secondary cancer of the lung. 

10. Not all pertinent scientific disciplines were represented on the Com¬ 

mittee. For example, there was no psychiatrist, psychologist, sociologist, gene¬ 
ticist or radiologist on the Committee. ^ 

11. The Committee did not appear to be consistently aware of the fact that 

self-selection is the one known factor which cannot be controlled completely in 
any survey regardless of form. Self-selection may be characterized in the fob- 
lowing hypothesis: * 

Even if cigarette smokers, as a group, did not smoke, there still would be 
a higher proportion of persons with primary cancer of the lung, say, among them 
than among non-smokers, as a group, since constitutionally they arc more disposed 
to the disease. That, of course, is a statement of the constitutional hypothesis . 

By taking all of these criticisms and others into consideration, and by explo¬ 
ring the constitutional hypothesis in much greater detail than did the Surgeon 
General’s Committee, the author is able to conclude that there is strong reason' to 
believe that the evidence appearing in the Report cf the Surgeon General’s Com¬ 
mittee fits the constitutional hypothesis at least as well as it docs the cigarette hy¬ 
pothesis. That alone would suggest that a causal significance cannot be attached 
to the relationships mentioned at the cutset cf the critique, i.e., to the relationship 
between cigarette smoking or net smoking and the occurrence of certain respi¬ 
ratory diseases and to the relationship between cigarette smoking or not smoking 
and the occurrence of coronary heart disease. (It is not feasible to conduct studies 
of the type which would force these relationships to disappear if they are 
not those of cause and effect). Finally, more research would be necessary to test 
definitively the strength of one hypothesis against that of the other, and that is. 
how the "author feels the situation with respect to smoking and health stands 
at the present. ; . ^ < . 


DISCUSSION 


W. G. COCHRAN. As the statistician on the Committee whose report Dr. Sniper has criticized, 
I am a little hesitant to enter the disctissicn. The Committee studied the evidence fur a year, 
with preat assistance from a liirpe panel of expert consultants. The Committee's report h?$ 3S7 
pages, and received widespread distribution and publicity. Consequently, there is merit in the 
point of view that the Committee lias had its say, and that when critiques appear, die interested 
bystander cun read the critique and the Report and form his own opinion. 
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Further, the problem of the relation between smoking and health is one on which new 
data are continuously accumulating, particularly dbtu on females,, of which relatively little was 
available to the Committee, and turther person-years of experience in the prospective studies, 
which facilitate the type of control on.more v ariables that Dt. Saiger and I both fivcur. The most 
interesting question is not what the state of the evidence was early, in- 1955 i: when the Committee 
study was in progress, but what it is now. This, of course, gets beyond the scope of Dr. 
Saiger’s paper. 

Nevertheless, I would like to comment, for two reasons. Dr. Saiger’s references to the 
Committee's work are inaccurate in. a number cf respects. I would like to quote two examples, 
to reinforce my hope that those who arc interested in> liis arguments will read the relevant' part 
of the report. Secondly, the problem cf appraising the self-selection or constitutional hypothesis 
— the main theme of Dr. Saiger’s paper — is a challenging one for statisticians. 

First as regards inaccuracies. On pp. 6—7 Dr. Saiger doubts the competence and abilitv 
of the 10 men* and particularly of the poor statistician, to caver the vast literature cn this problem' 
in the time used. He omits to tell ycu of the 139 persons and agencies used as expert consultants, 
through these are listed 1 and : their contributions described right at the beginning of the Keport. 
J At the top of page 3, Dr. Saiger refers to the committee’s definition of a' cause as being 
w a significant, effectual; relationship between an agent and an associated disorder or disease in 
the host", and'proceeds tc ridicule such a definition. In'fact, the Committee gave no formal de¬ 
finition of a cause, recognizing that cause and: effect are complex ideas, but instead discussed 
on pp 20—21 their conception of causality. The sentence from which Dr. Saiger purports to be 
quoting reads as lollows fp.21)..“The word cause is the one in general usage in connection with 
matters considered in this study, and it' is capable of conveying the notion of a significant, ef¬ 
fectual, rclaridnship: between an agent and an associated disorder or disease in the host". The 
Report goes on,at once to state: "ho member of this Committee used the word cause in an abso¬ 
lute sense in the area cf this study" 3nd "all members shared a common conception of the mul¬ 
tiple etiology, of biological processes". 

As regards the self-selection hypothesis, I agree with Dr. Saiger that a weil-pHimed, long- 
ter m randomhedi experiment would be enlightening but is; impracticable. Im appraising this hy¬ 
pothesis from non-rcmdomized data, ; \vhot can one do? To quote some of the statistical'evidence 
for males, the death rate at a given, age increases steadily with the number of cigarettes smoked. 
For men of a> given age who report smoking th: same amount, the death nte increases with the 
number of years smoked. For men of a given age who: previously smoked a given amount, the 
death'rate is lower for those who-have stopped than for those who have continued. In; two groups 
of men of the same age who have stopped for the same Iongth of time, the group which previously 
smoked more have the higher death rate. Dr. Saiger seems to think that the self-sclbction hypothe¬ 
sis can comfortably accomodate all these results and ! others which I could cite. My, opinion 
is that it: is being stretched very thin., 

Secondly, one considers ail studies in which differences in physique, habits, ancestry, 
psychological pattern and so on between;cigarette smokers and non-smokers have been examined! 
Dr. Saiger mentions, ns does the Report, 3 number of variables in which differences have been 
found in some studies. However, these differences are at most small differences between'the 
means of two populations that overlap extensively. 

Thirdly, in the prospective and retrospective studies,, one adiusts for any variables;other 
than smoking that arc known or suspected tc be related'to the probability of dying. In the analyses 
leading to the Report, these adjustments were computed wherever the dna allowed: it. Except, 
for age, for which adjustment is, essential; these computations produced only slight changes in 
the mortality ratio. On page 13, in mentioning a seven — variable adjustment by Hammond, 
Dr. Saiger points out that the 7i did include important variables such a longevity of parents and: 
grandparents,; initial 1 health status of the subject, marital status, and so on. Actually,* Hammond: 
already examined* the effects of adjusting for each of these variables, individually, again finding 
only slight changes in the mortality rbtio. From inspection of Hammond’S data^ my judgement 
was and: is that the combination of variables would give essentially, the same conclusion;^ 

From all this, tire Committees reached the judgement' that seif-selection could account 
for only a minor fraction of the observed difference in death rates., It felt: in no position to put i 
precise figure, ^-ay 5°or IS 3 ;,, on this fraction^ and like Dr. Saiger, I look forward to seeing, 
more d.ua bearing on live constitutional hypothesis. I feel, however,, that the extreme form of 
the constitutional hypothesis cannot be appraised! by these methods. No matter for how many 
variables we adjust, live objection can be raised that the difference in death rates is due to some 
further variable not yet measured. 

Finally, mv opinion is that, the new data that T have seen sinor 1963 do not weaken the 
main conclusions of the Report. 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 
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V. G-PaNSH. A sample survey cannot provide rigorous evidence of cause and effect 
relationships, irrespective, of how many variables are controlled, since factors affecting observed 
phenomena are almost innumerable. At best, the results cm indicate possible lines tbr further 
investigation. Some years back Prof. Fisher offered the-hypothesis: that persons who were gene¬ 
tically more prone to cancer developed a craving; far smoking. Neither this nor any other hypotho 
sis cm be tested by samoie survey. It requires experimentation by randomization of experi¬ 
mental units. Since this does not seem feasible when dealing with'human beings, data obtained 
from experiments on laboratory animals.should be very valuable ancillary evidence. Correlations 
observed in sample surveys should not be tit ken for cause and effect relationships but as indi¬ 
cations which can be tested unequivocally only by experimentation. 



* 


G. L. SaICCR. Thank you. Prof. Cochran* for your comments. These are my comments 
in turn: 

1. I should like to urge those who 3re interested in the problem of whether or not smoking 
affects health adversely to rend the full text of my critique as well as the Report of the Surgeon 
General’s Committee. One ought not to consider my summary. Prof. Cochran’s comments and 
my rebuttal sufficient for the purpose of forming an opinion of his own. 

2. Additional! evidence, has accumulated since the Report of the. Surgeon General^ Com¬ 
mittee was first issued. That evidence cannot alter the methods employed by the Committee 
in arriving at its conclusions, the character of the Report itself nor the. composition of the Cem- 
nrttce as far as scientific disciplines arc concerned: Depending.on its quality, I am willing to 
accept the evidence on which the Report was based and the new evidence for the purpose of tes¬ 
ting the strength of the cigarette hypothesis against that of the constitutional hypothesis. I am 
convinced that all such evidence, old and new, fits the constitutional hypothesis at least as well! 
as it docs the cigarette hypo thesis. 

In speaking of new evidence. Prof. Cochran fails to mention those studies whose results 
suggest that, exclusive of changes brought about by the disease itself, person* with cancer of the 
lurg have characteristics which are not the same as those of other persons. That is important, 
since wc already know that cigarette smokers differ from non-smokers constitutionally. 

3. Prof. Cochran speaks in- generalities: about alleged! inaccuracies in my critique with res¬ 
pect to the work of the Committee, and then proceeds to give examples of two: 

a) It should be emphasized that'the number of articles and other sources of information 
which the Surgeon General’s Committee was reported to have reviewed exceeded 10:000, and 
most of the evidence contained in those articles and other sources of information was statistical 
in nature. Prof. Cochran states that 1S9 persons and agencies were used as expert consultants 
by the Committee. As ff.r as I can determine, there were only 31 statisticians in that-group, and 
not all of them would be classified as experts. Though Prof. Cochran had net expressed an opi¬ 
nion publicly on the problem of whether or not smoking; affects health adversely before being 
called 1 on to assist in weighing the evidence, con the same be said: of the statistical consultants ? 
My point is this: Some of the statistical!evidence contained in the Report of the Committee is 
not the kind of evidence which a man without bias and of Prof. Cochran’s competence would 
have accepted, I am certain, had he ascertained the value of that evidence himself. 

b ) Prof. Cochran' claims that the Surgeon GeneraPs Committee gave no definition of 
“a cause 14 . To support that claim, he refers to the following sentence on p.tgc 21 of the Report 
of the Committee: 

“The word cause is the one in general usage in connection with matters considered in this 
study, and it is capable of conveying the notion.of a significant, effectual, relationship between 
an agent and an associated disorder or disease in the Host* 4 . 

There is no doubt in my mind but that "a significant,, effectual* relationship between an 
agent andlan associated disorder or disease in the host' 1 ri the Committee’s definition of "a cause* 4 , 
however Prof. Cochran may choose to interpret it. Obviously., such o definition deserves to bt 
ridiculed. Obviously,, such a definition needs to be qualified; and the Committee did that., at 
least in part, by stating that it did not use the word! "cause 44 in an absolute sense and by expres¬ 
sing a concern for the concept of multiple causation. 

4. Indeed, I do feci 1 that evidence' acquired in epidemiological surveys and appearing in 
the Report of the Surgeon General’s Committee is consistent with the constitutional hypothesis. 
May I quote fionv pages II ind 12 of my critique with respect to that hypothesis: 


Sou fee ffillips ://www. iriHiIstrycfocuments.ucsf.edu/docs/rrlkOObo 
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From pa sc 11—► 

"... Once a person’s constitution is determined, so are his degree of disposition to the 
practice of cigarette smoking and his degree of disposition to the disease, and those degrees arc 
highly and positively, correlated* 4 . 

From page 12— 

“A low degree of disposition to the practice would be exemplified by the person who dis- 
oontirucs it freely after starting late in life and smoking two or three cigarettes per day for two 
years without inhaling**. 

That the. Committee was confused with respect to the concept of “degree** as opposed 
to the concept of * ; kind f * is well illustrated on pace 10 of my-critique: May I cuotc further: 

The Surgeon General’s Committee assumed that two distinct makeups-were required 
to explore the constitutional hypothesis, one for cigarette smokers and one for .non-smokers. 
But that assumption is neither realistic nor consistent with other observations on constitution 
made by the Committee. For example, the Committee did not expect to find all males among 
cigarette smokers and no males among non-smokers. Yet sex is a constitutional factor.. In a 
similar fashion, it should not have expected to find 2 II neurotics in one croup and ; no-neurotics 
in the other, nor even; a 1 much'higher proportion of neurotics in one group than in the other**. 

5. Prof. Cochran states that constitutional! differences between cigarette smokers and non- 
smokers are ac most small differences. Presumably, he derived'that opinion from an examination 
of single variables. It is not unusual, with biological variables, to observe a considerable amount 
of overlapping of distributions. I already have alluded to that possibility in the preceding 
paragraph. Furthermore, I was able to increase estimated distances between the groups, signifi¬ 
cantly bv forming combinations of variables. That was one basis for the statement in my critique 
that constitution more adequately would be represented by a combination of variables.,That was 
one basis for the statement in my critique, and in my summary* that it appeared to be mere 
convenient for the Surgeon General’s Committee to downgrade evidence which was consistent 
with another hypothesis than for it to change, its-policy and explore that hypothesis in detail as well. 

And what does the Report of the Surgeon General’s Committee show? It shows that long¬ 
evity of parents end grandparents could have an appreciable effect on the overall relative risk-of dying 
among cigarette smokers, and that health-status of the subject' at the beginning of the survey, 
marital status, whether cr not tranquilizers were being.used and degree of exercise arc highiv 
related to the probability of dyings i.e., they are known factors of importance in the occurrence 
of death. It also shows that Hammond did not incltide those factors in a combination. Prof. 
Cochran confirms that observation in his comments. 

Hammond did include other factors im a> combination, however, and his results indicate 
that age and sex are not the only factors which should be controlled in exploring the consti^ 
tutionn] hypothesis. (Note: The Surgeon Generars Committee controlled age and sex only in 
arriving at its relative risks). Prof. Cochran and I* both agree that studies should be conducted' 
in the area of controlling progressively larger combinations of variables. The constitutional hy¬ 
pothesis does not specify that, in epidemiological surveys, the point can be reached where the 
relative risks of dying would estimate unity. (The only way in which sclf-sclectioni cam be controlled 
completely is by means of a long-term human experiment). There is a strong possibility, however, 
that they would approach unity. If they, did, then the conclusions of the Surgeon General’s Com¬ 
mittee would be weakened further rather than strengthened. Therefore, the statement by prof. Coc¬ 
hran that “no matter for how many variables we adjust, the objection con be rai;eil that the dif¬ 
ference in death rate? is due to some further: variable r.ot yet; measured* 1 is grossly misleading. 
For the same reason, I cannot agree with' Prof. Cochran that the problem of exploring the 
constitutional hypothesis is a challenging one for statisticians. 

6. There is an important piece of evidence which Prof. Cochran, as a member of the Sur¬ 
geon GencraPs Committee, fails to explain: Y/hy is it that primary cancer of the King, histolo¬ 
gically similar to that- found in humans, can'be produced in animals and'with a variety of sub¬ 
stances, but, as far as is known^ not with condensates of cigarette sir.oke? 

Prof. Cochran’S-comments and my rebuttal may have created some misunderstanding. 
Therefore, in closing, let me state my position as follows: 

I am not an advocate of the:constitutional hypothesis. The chief purpose of my critique 
is to determine whether or not the conclusions of the Surgeon General’s Committee arc justified. 
In examining the methods employed by the Committee, in arriving, at its conclusions, I find that 
it should.have explored- more than one hypothesis in detail and I offer, as a Logical alternative, 
the constitutional! hypothesis.: 

Though Prof. Cochran and I disagree on many points wc apparently do not disagree on 
an important one, namely on the need for more research to test' further (or Jefixiuvcly, as I call 
it) the strength of the cigarette hypothesis.against- that of the constitutional hypothesis. 


Sodifeefttf^^itidt^rrydocoments.ucsf.edtj/cJocs/rrlKO^Olj’' 
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‘ .*:,.■ l 7 *S* veterans study also (smutted the comparison o t age- 

•pecific coronary* heart il'iM.i mortality rate* for cx-su inkers and 

current cigarettesmokers (table *2A). From the** data, it nnpears 
that cessation of cigarette smoking is followed by a reduction in risk 
■ y. °* coronary hear tali-ease mortality as compared to those who continue 
V^.tosmokccigarettw: f \i A :^; ; :^;,..- v .. T :y*^;•< V 

Table 2A.—rlnnu'd death •ats per 100,009 from coronary heart disease 
;. 9nj a 5 e > figarettt •smoking status c rA number oj ciyaretles smoked per 
;k. y day* US. veterans study *... *• • ■.■<■■■' 
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Tobies 3 and 4 show that both men and women who smoke cigarettes 
lrave relatively higher diath rates from coronary heart disease than 
nonsmokers, although men have higher rates than women. For each 
tex and for each ago group, the mortality ratios for coronary heart 
disease generally increase with increased intensity of cigarette smok¬ 
ing (tabic 3)i Thu highest mortality ratio3 for both men and women 
are observed in the 45-54 year age-group; the coronary heart disease 

death rates among hcary smokers in this age group are three times the 
death rates for noieunokers for both sexes. The mortality ratios for 
both men and women decrease with advancing age in each intensity 
category. This trend may rcfiect the eiiccts of selective survival of 
smokers who have survived the elevated risks at younger ages of cor- 
„ onary heart disease and other diseases associated with cigarette 
•rooking. -■ ' ■" * . 

Another explanation of the decrease in mortality ratios with aging 
Is that the etlcct of smoking, while substantial! in increasing death 
mtes, cannot be expected to fcc proportionate to all other causes of 
corpnary heart disease as age advan-^s. Considering the advanced de- 
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Till* relative decrease in death rates from coronary heart disex: 
associated with the cessation of cigarette smoking is illustrated i 

table 4A. ... ■•■‘j •• 

Table 4A .—Coronary heart disease (mm). Agt-ntandirdizrd deall. 
ratis for ex-cigarette smokers with history aj cigarette smoking only, 
by former number oj cigarettes smoked per day arA years since la it 
cigarette smoking . Death rates for current cigarette smokers trrtA history 
of cigarette smoking only and men who never smoked regularly are 
shown for comparison. Men aged SO-63 
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the observed death rates from coronary, heart disease among persous 
studied by IlamnionJ and classified by age, sex, and smoking status. 
Ultliough the mortality ratios decreed with age, diilerercts in death 
rates, which rcikvt the numbers of persons wlin die in each age group, 
increase. This could be interpreted to mean tiiat, although relative to 
other factors, the role of cigarette smoking tcmU to diniihisli with ad¬ 
vancing ogc.tbc number of excels deaths per 100,000 smokers continues 
to rise with advancing nge. _ 
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Doll and Hill S*-; 

^ In 4 prospective study by Doll end IliU f^7) of mortality among 
British physicians whose smoking habits hail Ucn previously recorded, 
there wero i r VD tkaiiii in 11 ic cuuri.- of 10 jam in which the underly¬ 
ing cause was coronary heart disease (.7, fable1), The physician popu¬ 
lation under oi*enr:uirtn totaled 32<USa |**rson-years. The CUD 
deaths were clashed into three major subcatvznncs; Group 1, com* 
prising 33 Cl! D deaths in which an associated condition,related to 
smoking,eg., lungcancer, was recorded on the deathcertiorate; Group 
2, comprising 721 CUD deaths in which no other.significant contribu¬ 
tory cause nf death was recorded on the dear!*certificate; and Group 3, 
comprising 013 C11D deaths which were associated with some other 
contributory cause, including conditions known to predispose to coro- 
r.mry heart disease, e.g., hypertension. diabetes, and obesity. The CllD 
death rates for smokers and nonsntoken based only on Group 1 death.*, 
while subject to Large variation, show ike largest Jiuerentials (data not 
Shown). Among smokers of 23 or more cigarette* daily, the age-ad¬ 
justed CUD death rate was nearly eight times that in nonsmokers. 

Dosed on Group 2 coronary heart disease deatiia, presumably uncom¬ 
plicated by any other signiricaut disease,, the mortality ratio of age- 
ndjusted death rates among enutmuu:** cigarette smokers to non- 
rmokers is found to be l.G, and fur heavy smokers to nonsmokers the 

ratio is 2.0. However, aS shown in table 5, the mortality difterentiils 
Lettreen smokers ar.d nonsmokers arc much larger at the younger ages. 

Table 5-— Morid-Jy ratios jor different types of coronary heart disease 
by smoking kahili . . ** 
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The mortality ratios shown for Group 3 deaths, i.e^ CHD deaths 
accompanied by some oilier complicating disease, suggest that, for 
aU age groups combined, smokers do not have any special risk to 
this type of coronary drailn However, smokers below the age of 65 
appear to bo at a somewhat greater risk, while no consistent differen¬ 
tials arc observed among persons in the older age groups. 

In summary, the study substantiates other mortality studies* find¬ 
ings that CHD mortality ratios (current cigarette smokers vs. non- 
smokers) increaso with the number of cigarettes smoked daily, that 
the ratios are highest in the age group 43-5i, and that they decrease 
as age advances. Moreover, smoking apparently is associated; with 
deaths from coronary heart disease among persons free of other 
serious disease states. 

"" In a prospective study of California longshoremen, Borhani (77'’) 
reported on the mortality tz per wore of ntoro than 3,700 men observed 
,• for 10 years. Table 0, derived from his data, provides some additional 
v insights on both the mdcjicntWnL and the interaction effects of cign* 
. retie smoking. ' i ; . 

Men 45-G1 years of age who were heavy smokers experienced higher 
death rates from coronary heart disease than did nonsxnokeri independ¬ 
ent of whether they were hypertensive or noiihypcrteiiMve. 

X»»LE 6 -—Mortality ratio from coronary hi art di«a« among mnls 
hypertensives and ntmhypertensita by smoking history and ag* 
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Prospective Study of British Physicians* The original articles 
of Doll and Hill contain important details which have been omitted from **..vv 
• the 1967 document. 'Table 5 has grouped all amounts of cigarette •yvk/d •£•««»»« 
smoking, whereas the original articles have specified the quantity from '''"' f ‘* 

1 to 14, 15 to 24 and 25+ cigarettes. ’’There is no clear gradient with 
number of cigarettes smoked" quoting from (25, 26) Doll and Hill. 
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. v Alternatively, cigarette smoking end coronary thromNisis rr.ay 
> . be related to one another only indirectly through sonic other 
V factor. It may be, for example, that men with a raided serum 
•• cholesterol or of a particular physical constitution (Scit.*cr, 
1963) or who tend to take little physical exercise also tend to 
take up cigarette smoking, and that these factors contribute 
to the production of the disease. Such a hypothesis is nor, at 
first sight, uruttractivc, since the ratio of the mortality rate of 
smokers to non-smokers is relatively small. But it becomes 
difficult.to accept when all the evidence is taken into account— 
namely, the much closer relationship at yours aces, the increase 
in mortality with' increased amount smoked, the difference 
between cigarette and pipe *mc!dng and between inhaling and 
not inhaling, the reduction in mortality with increasing t.me 
after smoking has been stopped* and the many physiological 
effects of smoking on the cardiovascular system. In shorty that 
cigarette smoking is a cause of coronary thrombosis is not, we 
think, proved ; but it is the most reasonable interpretation of 
the available facts. «-V’■ 

r In short, we would conclude from these data that tne only 
cardiovascular cause of mortality to show* any association with 
smoking habits is coronary disease, unrelated to hypertension, 
and that even here die differences in rates are not very marked. 
The death rate of all smokers (4^03) is 23 :, higher than that 
of non-smokers (3Jl) t and this excess appears to be limited to 

* the cigarette smokers (4J9, or 33% above the non-smokers. 
Table IS). There is certainly no clear gradient with number 
of cigarettes smoked, but the highest mortality is found among 
the heaviest smokers and there appears to be a fall!in mortality 
on giving up smoking (Table 19). Vfc examine these findings 
more cWIy in Table 20, which shows the age-specific death 
rates from coronary disease. These figures show that a rising 
gradient of mortality from non-smokers to heavy cigarette 

• smokers is clearly present at ages under 65, doubtful at ages 
65-74, and absent at age 75 years and over* 

7“ \Te have n<M sought clinical information about the large 
number of deaths in this cardiovascular group ar.J consequently 
have not felt justified in trying to separate a group of deaths 
which might t>c ascribed to ** cor pulmonale.** Vve noted earlier 
that 55 cardiovascular deaths included a reference to chronic 
bronchitis on the death certificate (coronary thrombosis 24, 
myocardial degeneration 15, hypertension 2, other heart disease 
4 , and cerebrovascular accidents 10), and it was shown in 
Tables 16 and 17 that these deaths were closely associated with 
smoking. It is possible that in a few of them the primary 
cause w as really chronic bronchitis—particularly perhaps among 
those attributed to myocardial' degeneration or M ether heart 
diseaseor.d th-at these constitute another cardiovascular 
group w hich is also associated with smoking. On the evidence 
S tvadibit, however, this group would not appmr to be large 
enough to have materially affected the results. Possibly roost 
such deaths among doctors arc attributed directly to chronic 
^-bronchitis. . v J- . _ 
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“*Au anulysU was made by Schor (SC) of 181 adult males who died 
from coronary (mart-disease generally less than 2 years after rvceiving 
a periodic heaUli examination. The nvmlts of this study and those of 
Doll and Hill suggest that sudden death from previously undetected 
coronary heart disease frequently occurs among cigarette smokers. If 
this is true, it may, in part, account for the small different inis in the 
prevalence of coronary heart disease between'smokers and uonsmoken; 
observed in some morbidity prevalence surveys. As will ho described 
in the 'following section, longitudinal, prospective morbidity studies 
also show that smokers are more likely to die from sudden attacks of 

[pronary heart disease. \ v;' a , : v-. : 
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Coronary Heart Disease Morbidity* : v ;. 

In chapter 11 of the 1004 Surgeon General"* Report', several prospec¬ 
tive studios on the incidence of coronary heart disease (dd> 31. 78. 55) 
established that smokers were subject to higher rates than nousmokers. 
The .relationship was reported to be more marked under 50 years of 
age than among older persons and appeared to be associated with 
myocardial infarction but not with angina pectoris. Since the 10G4 
report, recent findings from large-scale, ongoing prosjwctive studies 
have been reported, providing additional insight on the interaction 
between smoking and other important coronary heart disease risk fac¬ 
tors. Current findings are summarized in the following pages includ¬ 
ing tables 7 to 18. Mliencver possible, data are shown separately for 
findings related to angina pectoris and those pertaining to myocardial 
infarction, including sudden death attributed to coronary heart dis¬ 
ease. Higgins (SO) has drawn attention to the fact that “many factors 
may influence or be affected by smoking habits, and obscure those 
differences between smokers and 1 notismokers which are directly re¬ 
lated to the use of tobacco.*’ In her review of tlie literature, Higgins" 
identified differences between smokers and nousmokers in genetically 

•Also ciay Include mortality data In this presentation. 

determined qualities (2J), in physique (77, 2J), in personality (-J7, 
J7 y 4$ t ff5, CS y CO), and in social, cultural, religious, and economic 
character is t ics (4S, iPi CS,S4 ). \\ . - - ./ 
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Sudden Deaths. This paragraph implies that sudden death occur more 
frequently among smokers, Schor et all. (86) specified! one group of sudden 
deaths, i.e. those who die from coronary disease undetected!. The incidence 
of sudden deaths of smokers compared to nonsmokers cannot be derived from 
the article. A portion of the Discussion is as follows: 


3 


The person who dies from coronary 
heart disease which has escaped detection 
constitutes a special problem: In our popu¬ 
lation 42% were in this category. Our find¬ 
ings show- that, by our present techniques, 
such a person more closely, resembled his 
alive counterpart without evidence of heart 
disease than he did the person who died 
with the diagnosis of the disease. Further¬ 
more, tin’s person died somewhat sooner 
after his last examination than did the 
man in whom the disease had been identi¬ 
fied' The lethal process can, therefore, be 
presumed to have been advanced at the 
time of examination. Clearly, new or im¬ 
proved methods will be required to distin¬ 
guish this man from normal persons. Re¬ 
cent studies (2) suggest that differences may 
reside in social, personality, or other factors 
that are not now tested! in the usual pe¬ 
riodic health examination!. The one finding 
that, in oiu study, distinguished this man 
from his living counterpart, was heavy 
cigarette smoking. Whether this, as such, 
is an important factor or simply a reflection 
of some other factor we are not in a posi¬ 
tion to say. 
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Tho effect of nps oil tho incidence of coronary heart disease with 
regard to dj*.tn*lte smoking is shown in table 7i based ion recent data 
from the Kruminjjham Study as yet impiiblUhcd. 
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Table 7 .—Jncidcnce rates and morbidity ratios for coronary ■, heart 
disease by cjt and smoking status of , men lC-year ejyericnce). Fra- 
mingham, Mas*. ' . j 
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Wien tho incidence rate of coronary Uocrt diseasoamong male non- 
smokers between 35-44 years of age is compared will* that among older 
“ ftoitsmokcr*, the rate is seen to triple every 10 years. This marked 1 
’ ■ increase in incidence among r.o:.£nioken> reffccts the effect of other 
important risk factor* and perhaps accounts for the decrease in mor- 
’ . bidity ratio as age advances. The independent effect of smoking on 
- tho incidence of coronary heart disease is believed to be more appro¬ 
priately represented by the excess morbidity rates, "-'hich increase 
from 2.7 per 1,000 smokers in the age group 35-44 to 9,2 pcr-1,000 
’ smokers 5>-G4 years of age. . 


High Blood Pres-ru re ‘ . •. 

Although the inhalation of cigarette smoke is frequently accom¬ 
panied by acme transient elevations in bldxxi pressure, habitual smok¬ 
ers tend to have timer blood pressures than do nonsmokers (i$). Hut, 
pren the presence 0 / high Wood pressure ini an individual, smoking 
sets as on additional risk factor for the development of coronary heart 
disease (J7, 2$, 20. SO. 53, 00 ,05. 00) . Both the independent and the 
combined effect of cigarette smoking is clearly shown in table 8 de¬ 
rived from the experience of Ihe Framingham and Albany studies 

(so). 

Table 8 .— Agc-cdyxsUd morbidity ratio« for coronary heart distant 
among tmokert aru£ nonsmoiers according td Ittel of tysiclic blood 
pressure 
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The xeL-tlooahlp of ds&rtite amo.ins to coronary heart dlvnse. The 
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rremie^tiam. Mas*., studies. Journal of the American Medical Associa¬ 
tion (CLkaco) 100(10) j fybWf-O. Dec. 7. 1004. 

Kissn, IV. 1). Clrarctte smowuie act! coronary heart dilease (editorial). 
iauU of IiUc mol Medicine (Philadelphia) 03(6): U0T-I10G, June 
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Kax.ict, TV. R, Davucs, T. R. SIcXaUAAA. P. 3fj Detection of the coro- 
Mry-procc adult: The Framia^hsoi study, Jourcat of the Iowa MedLCnl 
Society (Des Molhes) 56(1) : 20-04. January 1C-MS. 
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High Serum. Cholesterol 
It is not row conclusively known if cigarette smoking by itself can 
-, . csose increases in scrar.t cholesterol. Dietary induenccs as well as en¬ 
dogenous production and elimination of cholesterol must be evaluated 
- ba gre-tev detail with simultaneous analysis of the roles of other 
risk factors, including smoking. Or.e study of a small population of 
twins'ia Sweden, as reported by Landman (£7), suggests that smoking 
. - monozygotic twins t»r.d to have lower cholritcrol levels than their 

* Mionsinokingcontrol twins;althouglTthc di^cnfneca are not statistically 
■ 1 , • JaignificatiL Other studies suggest that smoker* generally have higher 
Iscrum cholesterol than norurr.okcn (/J, 07, S3). However, given the 
•’frvsenco of high scrum cholesterol, smoking increases the risk of cor- 
omry heartdisca*o 

The indoiicmlcnt and synergistic effect 0 / cigarette smoking is dem¬ 
onstrated by the data in table 9 derived from the combined experience 
Of tho Kriimiughnnt and Albany studies («i \>). 

Table Q.—Agr-adjuitfd morbidity ratios for Coronary heart disease 
among smokers and nonsmokers according to L ett of scrum cholesterol 


(«7) l.oxoxiA^, T. Fmo'ilni- la retatloa to coronary heart disease ted laoe 
function l ft t*Unv A co-twio cuotrol atudy. Acfa Medica Scaodinavlca 
(StockboJm) ISO (Sur pUment 4^'ff : 1-73. 12!C>L f > is;-‘ - 

(JJ) Bex MX. If. Costa*. U.. Jo.. CxACCiPALJi^lit. M. IL. 

AlXALt. n, Ulaxtov. j. ir . CoLox. A. A. Coronary heart disease ruli 
factors: A eomppr»«<m ot two Puerto Rican papulitieti*. American 
Jauroal of Dutlie Health and the Nation a Health I New lorli) 
♦ 66(7) : 1037-1000, July TJ6C. _ . 
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Smoking and hypercholesterolemia. This subject has been' alluded 
to in the commentary of 1964 document, page 354a. There are several studies 
indicating that there is no relationship between smoking and cholesterol 
levels (page 207-210). 

The cited article (13) Benson et al. does not show that smokers 
generally have higher serum cholesterol levels than nonsmokers. The 
Results quoted from the article are as follows: 

The mean serum cholesterol was a!^o 
higher in urban men in both age groups 
(Table 1). Twenty-one per cent of the 
younger urban men and 12 per cent 
of the older urban men had serum cho¬ 
lesterol levels of greater than 260 mg 
per cent in contrast to 11 per cent of 
the younger and none of the older rural 
males. | 

Urban men smolcd Ir>s than their . 

rural cohorts. The percentage of ciga¬ 
rette smokers in urban men was less in 
x both age groups, but was statistically 

significant only in the younger age 
group (Table 1** However, there was a j 

higher percentage of “heavy" (greater 
than one park per day) cigarette smok¬ 
er* in the urban men in each age group 
(Table 1). 


Table 1—Comparison of urban and rural male* 



Mean systolic and 
diastolic blood 
pre**ure (mmHg) 

Relative weight 


Mean serum 
cholcbterol (mg/IGOcc) 

Per cent cigarette 
smokers 

Per cent “heavy" 

(greater than 1 pack/day) 
cigarette smokers 

Per cent "abnormal 1, 
electrocardiograms 

Mean hematocrit (Co) 


Number 
of Subjects 


Age Group 

Urban 

Kura! 

Urhan 

Rural 

P 

45-54 

33 

28 

139/87 

121/76 

<0.001* 

5551 

17 

16 

151/90 

127/76 

<0.001* 

45-51 

33 

23 

107 

93 

<0.02t 

5564 

17 

16 

100 

95 

<0.03f 

4551 

33 

28 

231 

211 

<0.02t 

5561 

17 

16 

220 

199 

<0.10 

4551 

33 

23 

42 

86 

<0.001t 

5561 

17 

16 

29 

56 

<0.12 

4551 

in 

23t 

61 

35 

— 

5551 

5t 

9t 

eo 

55 

— 

4551 

33 

23 

15 

7 

<0.42 

5561 

16 

16 

6 

12 

<0-55 

4554 

33 

28 

45 

41 

<0.42 

55-64 

17 

16 

43 

45 

<0.11 
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^Pulmonary Function . ' 

Tho acute clTects of cigart .te smoking upon pulmonary, function are 
eipres^l mainly through incrcntft in airway reliance. The dif¬ 
ferences in pulmonary funcriim lie t tv ecu smokers and iiotvsniokery ap¬ 
pear to lie greater than can Iw accounted for by acute eilects from a 
recently smuked cigarette t-T#, 1 ft/)* Tito relationshipof coronary heart 
disenve to lowvreil |»uHnonary function a* rvth** ted by,low vital capacity 
and cigarette smoking is observed in the data published by the Na¬ 
tional Institutes of IIealthbi?*N.lon the 12-year experience in Framing¬ 
ham (-9d). Morbidity ratios derived from tiiis publication aroshown in 
L&ablalO. •: ■.'*' .Ti, .-.’4-V *> ■&&.&£)' cv.; *■■..»; V| 

Table 10. — Age-adjusted morbidity ratios for coronary heart disease 
among tmoktrs and nonsmokers according to lectl of vital capacity 
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|f|) Srut, S. L-. ITtma*, M. it., Ksrtause, P. E. ‘Som* social'and cultural 
factors associated with the occurrence oC cororsry lenrt disease. Jour- 
Ml of Chroule Disease* <SL Louis) 17: 277-2>0. 1304. ('; 
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Hero again, tho independent and combined eilectt of cigarette smok¬ 
ing aro observed. ;iV .‘ ; jV • 
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Physical Inactivity 4 , * v ’ ' f 

A physically inactive or sedentary individual seems to run a higher 
risk of developing coronary heart disease {JO, 40,4J, 7£i. Spain l<??) 
reported that, in his prospective study of 3,000 'men u * * • the rela¬ 
tionship of occupational physical activity to smoking habits revealed 
that ono of six sedentary workers were heavy smokers and one of Five 
Strenuous workers were heavy smokers.*’ Weir.bLut. in reporting the 
experience of the Health Insurance Plan of Greater New York (ICO) 
also found that a higher proportion. (41.9 versus 33.0 percent) of cig¬ 
arette smokers were classified in tho “most active” physical activity 
category. 

Tho independent and the combined efleets between cigarette smok¬ 
ing and physical activity arc shown in table 11. The morbidity ratios 
for myocardial infarctions are derived from published data. 

Table 11.— Age-a*{justed morbidity ratios for myocardial infarctions 
among smokers and nonsmokers according to physical cctinty Urtl 
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roi, S. in. Ssnstt, J.. 8. . Pbjileal aetlvltf *cd eitdlMaictfar 
health. Americas Jourcal of Cardloio jj (Kew VorU) 14(6); 7J1*«4 
: December 1004. ■> 

TmAjea, C- vr^ WiTTiiiTT, E, SDimo, 1. Sacra. It Y, UfonrOlil I 
forcatlon la mea. Bole of {.hnieal activity sad raek'oc la Useitkn 
•ad mortality. Jaaroat of the Amerlcao Mttlkcal AiMdatloa (ChiCacot 
10SO2): I2U-lCti. Dec. IX 10Oi 
r*.vx k% c. MV, IVtniUTT, IV. SaiFtxo, 3, Sacco. 1L V. rbyilcat 
Ufity as a lethal factor in myocardial In/srctic* oooaj nice. Ciixu;- 
tioo; Journal of the American Heart Aoaocwtioa (Xew Vork) £4: JC-- 
^ 1C33. December 1006. 

pATTOdiaa. it 3. J*-. Woir, P. A. SottLt, Tnoose. M. C. Clirvc: 
dUeaac In former college i:ud'a ul L Early prccur*or* of fatal coxo'i:. 
heart disease. American Journal of Epidemiology (Baltimore) i0(-V 
314-CCS. JOCO. 

TTiusun, H rersoos) commoolcatioa. Health Iosurance Plan of C ret Ur 
How York, Apr. 17,10C7. 
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Sociocnvirenmental Stress '• 

Sine© 1935, research on socioenvironmental istrc.*$ In relation to cor- 
’ onnry heart tlr-euse has increased greatly iSJ, 02). Among the factors 
sttidicd tliut indicate a strong association with coronary iieart rii .ease 
incidence umh prevalence, is so.:incidtural mobility, that is. moving 
from one social sotting to another. The interaction of this factor and 
figaretto smoking has been reported by Syme (00,0!) in both tn ur¬ 
ban and rural settinc- App.ireutlxjn both areas cigarette smokers 
srere jnoro culturally mobile tiiiun nonsniokers. The independent eiTcct 
of eigaretto smoking on tlus incidence of coronary heart discaso is 
shown in tho morbidity ratios in table 12 derived from the North 
Dakota study (0/): 

Table 12- — Agt-cdynUd. morbidity ratios for coronary heart disease 
among smokers and nonsmokers according to sociocultural mobility 


(S3) Rcmek, H. L Streso. tobacco, and coTooarr dltrtta la North Arrencan 
proftiilonal croup*. Surrey ot 12.000 mea la 11 occupitlaeal grourr 
Jourajt of Lht America a Jledlcal AaMCiatlon (Chlcoc*) 102(3) : 1£0- 
^ 1*4,: April 10.1383. ' 

193} Stur. S. L.. Rrnn, U ftltor*- Social >tre*« aed esrdiavawiilar »Jiv- 
v.^ a»»e. 1’rocccdlhjn of the National Workshop on Socio-caMroir- 

~ aieattl Strega aad:CardiioTa«ctiilar Ulttcaw. J'bocoix. AriL. Feb. 14 to ;■!. 

/.10CC. The Ml (hark Memorial KucJ Quarterly INfw Yotk) -»5 iNa. 2. 
. XrOS. 2) : 1^-132, April 1O0T. 

,1W) Svuc. S. L., UoanaTir. NV O.. RocKirr. IL W. .Cultural mobilliy at:. 
^ eorooiry heart diiicaw In aa urtin area. Ao.erlcaa Journal of E^. 
demlology (Daltlmore) S3(3)4 334-316. NovMctxr 10C6. X. . 
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' - Pulmonary Function in Smokers. The cited articles (50, 91, 96) 
do not relate to a comparison of pulmonary function between smokers and 
- nonsmokers. However, this topic was investigated by (21) Chevalier et al. 

an ear Her publication (1963), and by (6'1J. Krumholz et al ., 1964. These 
r-: ar ^ c ^ es are quoted in the 1967 document in relation to exercise (page 367). 
-These investigators did not find any significant difference in vital capacity 
or airway resistance between smokers and nonsmokers. The Results from 
Chevalier et al (J Appl Physiol 18: 357-360, 1963) and Krumholz et al. 
(Ann Intern Med 60: 603-610, 1964) are as follows: _ ~~- v . 


1 1\ 


TABLE '2. PtJinumrx 




Vital capacity, ml 
Total In lit* capacity, ml 
RVT1.C, Vi 

* Airway iTiiiMaiicr, cm Jl-O. 
liter see 

1 -Sec timed vital cupacicy,’ 
, ti of total 

. Max. expiratory flow rate, 
1 litrrft/ntin 

« Max. Iirc.ithinc capacity, ,*< 
of predicted normal 


wmY-l i*ttrs uf suhjt 1 fs 
5 . npo = 

J * U 
* 

S 4.6 ± 8 89 .J * j 


•i.O-io =: 338 
Jt>-* ± 4 9 
1.82 ± .lit 


<69: 


59* ± 600 * nt .' 

tot .7 ± 18.3 98.9 ± i ^ 





'^.rm iiy. 


* . -V V-*«- 




o 


Value* arc expressed a* the mm *i so. Then? n 
nificanr ditfcrriicr ■ /* > .u^l between mean value* f« r u 
groups. 


Subjects Inspiratory* Inspiratory Expiratory Tidal Vital Functional Residual 
Capacity Reserve Reserve Volume Cajucity Residual Volume 

- Volume Volume Cajttciiy 


Total Residual Maximal Maximum Alnvay 

Lunj 5 Volume/ Volun- Expira- Resist. 

Capacity Total lary lory ance 

Luor Venti- Flour 

Capacity lalion Rate 


i 

ml 

ml 

ml 

ml 

ml 

mt 

Mi 

ml 

% 

Smokers 











3.170 ? 

2,400 

1,420 

770 

4,590 

2,600 

1,180 

■ 5,770 

. 20 


2,760 

2,160 

2,430 

600 

5,190 

4,700 

2,270 

7,460- 

30 - 


3,160 

2.1S0 

2,050 

9S0 

5,220 

4,400 

2,350 

7*570 

31 

4 

2,570 

1,920 

2J040 

650 

4,610 

3,900 

1,860 

6,470 

29 


3,220 

2,470 

* 2,170 

750 

530 

3,600 

1,430 

6,810 

21 

• ' 6 

2,940 

2,110 

2,5S0 

830 

5^20 1 

4,600 

2,020 

7,540 

26 

- 7 

2,1 SO 

- 1,490 

2,600 

690 

4,790 

3,400 

800 

5,590 

14 


3^)0 

2,710 

890 

ijmxi 

4,690 

1,800 

910 

5,600 

16 


3^90 

2,5-10 

1,92Q 

1,050 

S^40' 

3,500 

1,580 

7,120 

* 22 

Mean: 

3,(H(lifc500ti 

2,220±370 

2,010 ±560 

820 ±50 

5,060 ±380' 

3,610±950 

l,p00±570 

6,650 ±690 

23±6 


liter/sec 

147 420 U7 

142 570 M2 

16S 680 1.00 

141 550 1.21 

168 650 . 9 ? 

184 660 1.04 

142 520 Jt5 

173 " 550 .83 

206 710 L «3 

I63±24 590±90 .9S±.19 









N’otisniokers 




-A-S& 


1 

3,710 

2330 

2,780 

880 

6,490 

5,200 

2,420 

8,910 

_ 

154 

570 

2 

3,650 

1,950 

1,400 

1,700 

5,050 

3,200 

1,800 

6,850 

26 

203 ■ 

610 

3 

3,500 

2,540 

i,sro 

960 

5,050 

3,500 

1,940 

6,990 

28 

177 

640 

4 

3^370 

2^20 

3,400 

550 

6,780 

6,700 

3,300 

10,080 

33 

169 

640 

5 

3,630 

3,140 

2,550 

490 

6 ,t'X) 

4,100 

1,550 

7,740 

20 

146 

600 

6 

3.180 

2,050 

1,910 

1,130 

5,100 

3,300 

1,890 

6,990 

27 

161 

560 

7 

4,220 

3,300 

2,160 

920 

6,380 ~ 

3,800 

1,640 

8,020 

20 

166 

480 

8 

4,030 

3.4IX) 

2 ,mo 

630 

6,050 

3,6iXJ 

1,590 

7,610 ' 

21 

161 

640 

9 

J.200 

1,750 

1,120 

1,500 

4^70 

4,400 

3,280 

7,650 

43 

123 

510 

in t 

3,610 ±350 

2,640±610 

2,100 ±720 

970 ±390 

5,720 ±830 

4,200 ± 1,090 

2,160±C90 

7,870±t l 060 

25±13 

162±22 

5SO±64 

P 

>.05 

<.10 

>.80 

>^0 

<.05 

>.80 

>.10 

<.05 

>.50 

>.50 

>.30 
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PenonAtity: Typ< ^*y. * •:* - 5'-'• . * 

Vicious investigators have long suspected a posable pathogenetic 
rol® of the central nervous system in coronary heart disease (hU). In 
a series o( reports, 11 osenman {81, $2) and .Tonkins (jl) have described 
a personality pattern or overt emotional complex which, while assn- 
dated with other known risk factors, appears to predict coronary heart 
disease more, effectively than doothcr risk factors. This emotional com¬ 
plex, “which they have termed Behavior Pattern Type A, is composed 
of an enhanced competitiveness, drive, aggressiveness and hostility, 
and an excessive sense of time urgency." 1 licccr.t unpublished data hired 
upon prospective observation of more than 3,000 men for a 4y r year 
period 1(5/) discloscsthnt smokers hare a higher percentage (31 versus 
47 percent) of type A persons nmong them. Moreover, the incidence of 
coronary heart disease is shown to be related independently to both 
smoking status ami personality type. Morbidity ratios, thrived from 
the incidence data, are shown in tabk 13 which clearly demonstrates 
the independent effects of cigarctre smoking and its interaction with 
personality characteristics. ....«> V^.jVy’.. *> 

• • • V" 

Table 13.— -Morbidity ratios of ciycrttU smokers a* compared do non-* 
tmokers by pertor.clit'j ftp* • , 


- ' - ' fWQ^ilT IIP* 7 • * • 
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Behavior type B.... 

L 0 

2 0 
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(M| Kmtql r. II. The eptticmletecr of coronary tnrt <]tsca«e: A rcvlr- 
JoumuL of Chronic DUr-iic* (St. LauU) 1$(i): Tii-TJIJ A«ont t'.’f. 

(ItpBoiduis, R. II. S^icmhi*. M* JesJU«. ,t>, bmvi. »L. »rw. jiJ 
KoarrcnrK, R The prcUlctlOa of Immunltr coroonry fccart 
Jouroot of the American Itcdlcal Ajvsclatloa (Chirac*) 10*1111: : IITA-| 
- 1102, Dee. 12.10O1. - ' -•■>•'- r . v 

(«) Rsimuu, R It, FaiesWA.v. U. STaacn. R. Wnv. IT, Komeute. K..I 
Bahx. 3V.. Wr-iu nr as cx.N.T. A predictive nuly of coronary hear. 
?•. SISense. Journal of the America* 3!cC!cal A**octatloo (CMfir»> 

_15-22. Jut* 0. 13C4 

{fi\ Jt.tRj.to. C. D. PtMoGil (oastninitoh The Dilwfiltr of Jidttf Cir« 
liaJU cupel Uiil. Apr. 1* W07. - ■ ' ' . - 
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XuUiple-Rhh Factors • 

The method of analysis traditionally employed by epidemiologists, 
that of tha comparison of rates for multiple cross-classifications of 
tho data, generally requires a large study population at relativelt high 
. Incidence of significant event a Sir.ee coronary heart disease incidence 
rales are low and study populations are necessarily small because of 
•’ju'tctical and practicable limitations, definitive analysis of the inde- 
■ pcndcnco and interaction between risk factors hare generally been ro- 
atricted to two factors at a tinic.Tructt {&■>) applied a multiple logistic 
function proposed by Corrjleld to investigate the independent etTcct 
on the incidence of coronary heart disease of seven risk factors: Age, 
■cram cholesterol, systolic blood pressure, relative weight, hemoglobin, 
’ cigarettes perd^y, and ECO abnormalities. The method was used in the 
analysis of data compiled in the Framingham study during a 10-year 

• period- A discriminant function coeacientwas computed for each, risk 

* factor. These coedirirats represent t* ? relative importance of each fas- 
* tor with respect to the other six factors in the development of coronary 

heart disease. While theoretical considerations underlying the logistic 
risk function are not fully saiisaed-ky the actual data, the approxima¬ 
tion given by the function :o observed rates is very good. 

Consequently, Truett and Cornfield believe that the present compa¬ 
ctions permit the conclusion that ‘‘the moat important risk factors, 
asido from age itself, are cholesterol, cigaretto smoking, ECG abnor- 
melity, and blood pressure’’ (5J). 
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BlAKinaTA-nox of Ccroxart Knurr Dutaat 


Coronary heart diseaso is essentially comprised of three major mani¬ 
festations or su brat caries: 

1. Fatal myocardial infarct ions, including sudden deaths attrib¬ 
uted Ho coronary heart disease;; 

2 . yon fatal myocardial infarction; and 

3 . Angina pectoris. -1 •. •“ 

Generally, investigators in their analysis of the relationship of risk 
factors to the incidence of coronary heart disease have not subdivided 
the observed coronary events into the three major sulKatcgorks pri¬ 
marily because tlio paucity of events in each category did not permit 
definitive concisions on any di’Terences observed. However, the pool¬ 
ing of data from some of the larger prospective studies holds promise 
of a more complete analysis of the independent and synergistic ejects 
of each risk factor on each u f the subcategorics of coronary disease. 
Findings from these analyses might provide some insight* into the 
underlying patiio{diy>io!oi*r ;al mceh.imsmsrh rough which a risk factor: 
operates. The jkwIvU data from the Albany,and Framingham studies 
and data from the HIP study include the observed associations of 
cigarette smoking with each of the three major manifestations. .Mor¬ 
bidity ratios have been derived from the^e studies and are presented 
in table 14. ...... 


Table 14.— Age-adjusUd morbidity ratios for svheoUgorie* of coronary 
heart disease among smokers and nonsmoktrs 
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The association of cigarette smoking to angina pectoris is not a con- 
•istent one. A clear-cut association was found in the Health Itsuranc» 
Plin Study (ratio of 1.7);; a similar association, is also found in un* 
published data from Framingham considered separately. Howercr,no 
association between cigarette smoking and tho incidence of angina 
jfectoris was found in the Albany experience. Ccderlof (7J), in his 
analysis of prevalence data on angina pectoris obtained by question¬ 
naire, found mo statistically significant dinerence in prevalence rates 
between 453 monozygotic twin pairs with dissimilar smoking habits. 
In a larger study of about 0,000 persons from the twin register where 
genetic factors wero uneontrolledj Cedcrlof {ID. 20) did find a sig¬ 
nificantly higher prevalence of angina pectoris among smokers than 
nonsmokers, particularly in men (ratio of 1.0) {07). 

Friedman (^7)i and Epstein {DC) have clearly described the in¬ 
herent biases in prevalence studies which may lead to findings of risk 
gradients that arc ditTerent from those obtained in prospective inci¬ 
dence studies. One of these limitations is that fatal leases are under¬ 
represented in a prevalence survey. Thus, since it appears that cigar¬ 
ette smoking is more chvely related to the incidence of fatal myocar¬ 
dial infarctions than to other forihsof coronary heart direase, it is ex¬ 
pected that morbidity ratios derived front prevalence surveys would be 
lower than those computed from incidence data. With these restrictions 
in mind, Kuisek f.v.') in a survey-of !2.0<W) men in 14 occupational 
groups found that the morbidity ratio of coronary heart disease preva¬ 
lence among cicurette smokers was as high si* lA In cont rast, in a study 
of 77 identical land *;) fiatvt nal twins in Sweden, comparing smokers 
with their respective non smoking twins. Lund man (6T) reported no 
•sees* prevahneo of overt or silent coronary heart disease..However, 
tho prevalence of these conditions, as I-undhinn concluded j “was too 
low to permit© fdcfiuit ivc conclusions.” . — 


(If) Czx>rxusr, R-. FwiraCi L, Joxisox, E-. Karr. L. Morbl.JItr aoioac cion'*- 
tysotlc twins. Arcbtvea of Environmental Health (Cfclcifo) 1©<2> : 
. U&-Z3). February 10Ci 


[tO) Ctorecar, R Fkiu&o. K. Jo.vmox, R. KiU, h Respiratory tfpi,store.« 
• ad •'iojiba rcctorl* 1 ' lA' twins wltb referent* to *3«*la? bail:*.,.vr 
(Urn of EaTlrontccDWl Health (Cfckacol 13(0>: “2*--737,i Pee*nihe' 
^ 10CC. 

t*J> FBnu>«\x. C. D. Cigarette sruoViop and variation to coros-: 

w heart dtaease mortality in the United Sure#. Pretrat-nl *t Coa 

on Epldcoiolccy orCarriiot-arcelar DitCJ-e*. American Heart A»wc 
tloo, Chic*jo. Iiliaoii*, 1>U. Z. 1567. [UcpobliJbid.l -1 pp. 

|i$) Ekuin, F. n. Some of prospective observation* in tbe Tec-art-- 
Community Health St:ulr. Ffocrcdi&g'i of tbe HojaJ Society of l.> 
elM {Loodoo) CO! C&-CO. January 19 o«4 . \ 
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Twin Registry* This paragraph omits the significance of investigation 
of twins* The two sentences are correct but the significance is not discussed 
for the benefit of the general reader. A portion of the Conclusions of 
(20) Cederlof et al. is as follows; 


( The results obtained from group A, in¬ 
cluding only one twin from each pair, re¬ 
gardless of smoking habits, are, from the 
constitutional point of view, as heterogeneous 
as “normal materia!/' These results reveal 
a marked association between smoking and 
symptoms. Thus, “angina pectoris" occurred 
throughout, to a greater extent among smok¬ 
ers than among nonsmokers, as did the dif¬ 
ferent degrees of bronchial symptoms. 

In regard to respiratory symptoms* the 
findings are fully in accord with previously 
reported experience. 1 

The question of hypermorbidity among 
smokers in regard to coronary disease has 
not received the same unanimous answer in 
published investigations. Extensive prospec¬ 
tive studies of mortality frotm coronary dis¬ 
ease, however, point unanimously to a 
connection with smoking. 17 *- 1 As for mor¬ 
bidity in angina' pectoris among smokers, 
an early report from the Framingham 
study 22 showed data that suggested an in¬ 
creased risk among men who smoked! over 
20 cigarettes per day. Later experience 
gained from the combined Albany and Fram¬ 
ingham studies have not verified' an in¬ 
creased incidence of angina pectoris among 
smokers. A report published by the Health 
Insurance Plan of Greater Xew York on the 
incidence and prognosis of coronary disease 
found a clear hypermorbidity in angina pec¬ 
toris among male smokers but not among 
women. 21 

Our material revealed a clear hypermor- 
bidity in “angina pectoris” among male 
smokers in the scries where genetic factors 
were uncontrolled (group A). A correspond^ 
ing hypermorbidity could not be ascertained, 
however, when iutrapair comparisons were 


made between smoker and nonsnioker in 
discordant twin groups. This difference in 
morbidity between the groups cannot lie ac¬ 
counted! for by differences in degree of ex¬ 
posure to tobacco. This is shown' by the 
factual data' concerning tobacco consumption 
and by the fact that the same degree of 
hypermorbidity was found in smokers' 
respiratory symptoms. Therefore, it seems 
highly probable that factors other than 
exposure to tobacco were of decisive inir 
portance. One such possible factor could lie 
in the fact that the smokers in group A 
tended more than those in the B groups to 
be town dwellers. However, investigations 
carried out to date make such an interpreta* 
j tion highly improbable. 23 
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• Cahdiovasccliti KriPossc to Smoking AN- p/oh Nicotine 

As noted in the Surgeon Generali If £-1 Report,nicotiiio ha*dcHnile 
physiologic effects on the cardiovascular system uf experimental ani¬ 
mals and of man. These include increases in heart rate, systemic arte¬ 
rial pressure,cardiac eti’pnr, strokevolume, and velocity of myocardial 
contraction, «H resulting in, an, increased! myocardiali ti.-s-sue oxygen 
demand (1C). Coronary l/lond Mow studio* will l*i reported in tho next 
•oction under a separate sab:leading. The*) effects parallel times ob¬ 
served vrith catechol.-mimes (cpinephritic and norepinephrine). The 
effects can le blocked by the injection of tctra;:hyhmmonium chlortdo 
aad markedly reduced by adrenalectomy (22). Xieotine has U^n re¬ 
peatedly shown to release endogenous catecholamines (o/. S3, SO, CO, 
302). However, the mechanism by which nicotine affects tho cardio- 
tmscular system■ is more complex than the release of catecholamines 
from tho adrenal medulla,! Direct and indirect (via the carotid body 
and oilier chcuvorcceptors) stimulation of the vasomotor center, stimu¬ 
lation of sympathetic ganglia, release of norepinephrine from Ifioal 
•tores, and release of ar.tid’uretic hormone are included among other 
postulated mechanisms of action involved ininicotine's eilcct on the 
cardiovascular system (1C t C2.S3). 


c 


^ ’’, Coronary WoodFlov in Xormal Subjects 

■\ Hie action of smoking and/or nicotine on the coronary blood flow 

of nonnal human subjects has not yet been definitively established^ but 
apparently normal subjects can increase their coronary blood flaws 
Sufficientiy to maintain a compensatory bldod supply to the myocar¬ 
dium despite the increased myocardial tissue demand for oxygen 
caused by cigarette smoking.; Earlier jiiidisgi of increased coronary 
blood flow in normal men, in response to cigarette smoking (II )4 were 
sot reproduced in a more recent study (1C). In this latter studjr. al¬ 
though a trend toward? a slight increase ill coronary blood flow was 
observed in the particular normal persons studied, it was not 
significant. * - 

. ; < Direct injection of nicotine into the left coronary artery of dogs un¬ 

derconditions of constant flow rate resulted in increased coronary vas- 
, 'j eular resistance This responsecould be reduced by vagal nerre 

L - ; / •timuUtiun or prior atlhiir.strationof acetylcholine: an immediatein- 
■ v * ^ crease in cardiac contractile force was also observed that could be 
V; ^ similarly reduced. It was concluded that these resj>onsas to nicotine 
.; . resulted from sympathetic nervous system activity or from the release 

‘ : V? of catecholamines by myocardial chnmuiffm tissue i*i). 

* Blood from the smoke ex posed lung tissue of dogs, direeMy perfused 
into tho coronary artery, failed to increase coronary resistance (J3). 
This effect was thought eo be secondary 10 that of hi it amine, known 
to act as a coronary vasodilator, which apparently is released from the 
Jung tissue of dags during their exposure to smoko (5). 

Ylhcn blood from title smoke-exposed lung was perfused through 
the systemic circulation of does while the coronaries were being 
perfused with non-smoke-exnosed bloodj tho typical release of eate- 
eholiniincs occurred with many of the usual effects on cardiovascular 
parameters except that the coronary^ascular resistance increased 
under these experimental conditions, app.ircntli' due to the increased 
activity of the sympathetic nervous system (.?<$). 

Sinee it is well known that expming dogs to cigarette smoke without 
isolating and separately-perfusing the coronary circulation normally 
results in an incrcasc of the coronary bleed Mow f.'.'i), tho manipulation 
of experimental conditions as described suggests that there is a 
masking effect by the catecholamines on nicotine’s direct action on 
the coronary-circulation- (•»■?), ) 

Theso studies may relate, by analogy, to humans and indicate that 
smoking, in “normal’’ im livid inis, may produce at least two actions 
that can affect corona ry. Mood I Mow: (1) a ikcrca<o in coronary brnod 
flow by a jvoadblr direct action »f nicotine on the coronary circulation 
(demand riled in ci.»gr>), and (D) rtn increase in <-oronarv blood flow 
as the usual resultant of varying rc*;*on*i*o to the intermediating 
action of catecholamines mid other physiologic processes (demonstrated 
in both nniunlsand humans), 
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Ursa. n. J., Co 11 ex. A.. nUrucutv, C. T^barc.. nlkalol.t- «uA rtrrnlnttAc. 
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plratorj Diseases Oialtlmore) 01(il): April Uvi 
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Cigarette smoke on coronary vascular resistance * The interpretation 
of the perfusion, experiments by (8) Aviado et al and (38) Folle; et al is not 
complete. The authors mention a second explanation in that the amount of 
nicotine absorbed in the lungs is not sufficient to influence the coronary 
vessels. The quotation from Folle et al is as follows: 

The perfused coronary artery behaved in 
the following manner: no immediate change 
when blood, exposed to cigarette smoke was 
perfused into the coronary artery hut an 
increase in coronary vascuiar resistance 
when nicotine was injected directly into the 
vessel. There are two possible explanations 
for this discrepancy: (a) that the amount of 
nicotine absorbed from the left lower lobe 
was. less than the lug/kg injected! directly 
• into the perfused artery; or (b) that blood! 

exposed to cigarette smoke did not act in 
the same manner as pure nicotine. In regard 
to the lhtter possibility, nicotine may be in 

the blood' in sufficient quantities but there 
was an additional amount of substance re¬ 
leased which antagonizes the primary actions 
of nicotine. Such a substance may be hista¬ 
mine which' is known to reduce coronary 
vascular resistance,* 3 and this may serve to 
reduce any effect of nicotine. These possb 
biiities can be verified by determination of 
nicotine im the blood. Until a sensitive method 
becomes available, it is important to question 
the exclusive use of nicotine in the under¬ 
standing of the coronary effects of tobacco. 

The systemic absorption of substances 
from the lungs exposed' to cigarette smoke 
initiated stimulation' of the sympathetic ner¬ 
vous system witln an elevation in aortic blood 
pressure and positive inotropic action on; the 
heart muscle. The latter was accompanied by 
an elevation in coronary vascular resistance, 
although the perfusing blood was not exposed 
to cigarette smoke. Both the changes in 
coronary vascular resistance and myocardial 
contractility are indications of generalized! 
increase of sympathetic nervous activity. If 
the coronary artery was lira perfused, the 
coronary vasomotor effect would have been 
masked by an actual elevation in aortic 
pressure and the entrance of catecholamines 
released! from the adrenal! medulla so that 
the end result would! have been an; actual 
increase in coronary blood (low.. This con¬ 
forms tb'the general conclusion'in an earlier 
paperthat the cardiac effects of tobacco 
arise almost entirely from the extracardiac 
actions: of smoking instead of a direct re¬ 
sponse of the heart. 
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Coronary blood Flow in Subjects with Coronary Heart Disease 
Tho effect of cigarette smoking on coronary blood flow v.-ns studied 
in patients with: coronary, heart disease (73)’ As was seen in normal 
subjects, significant increases in heart rate,* arterial pressure, and 
t ? cardiac output were noted; In contrast to the normal individuals 
Studied, patients with coronary heart disease distinctly showed a 
much less significant compensatory increase in their coronary blood 
flows. These results were continued by a later study (/d), using the 
Rubidium SI method to estimate coronary blood flow. 1'his study also 
showed that in the coronary patients studied! there was no adequate 
compensatory increase in coronary blood flbw to meet the increased 
myocardial tissue demand for oxygen. Coronary Mood flow appar¬ 
ently decreased as a result of cigarette smoking, in this particular 
study group of coronary patieurs. Although the decreases noted were 
not marked, they were statistically significant and indicated that a 
difference existed between these coronary patients a* compared to the 
normal subjects studied. ■ \ • 

„ A difference in the coronary blood flow response to nitroglycerine 
has also been demonstrated in normal subjects compared to subjects 
with coronary heart disease.. This was shown in studies using the 
nitrous oxide (JS^S4) and the lvubidium SI (15), methods to measure . 
" coronary blood flow. In response to nitroglycerin© the normal indi- 
i; riduals generally increased their coronary blood flow significantly, 
but the corcnary patients generally did not. ' .:U . 

Animal studies havo also demonstrated the decreased ability of 
•atherosclerotic coronary arteries to increase coronary blood flow, as 
compared to tho coronary arte ries in normal animals (01). Dogs with 
■. *spcrimentally produced coronary artery insufficiency also show this 
decreased ability (/-). Similar differences between animals with nor¬ 
mal coronary arteries as compared to atherosclerotic coronary arteries 
h&vo been demonstrated in.'response to ergonovine (£0). j 

Tho above studies indicate that the effect of nicotine upon the car¬ 
diovascular system, mediated in part by the action of released catechol¬ 
amines, is generally to increase heart rate and cardiac output, and to 
taiso systemic arterial pressure temporarily. Findings concerning the 
effect of nicotine on coronary blood flow are presently thought to be 
largely duo to tho indirect effects of nicotine upon the cardiovascular 
system. Other ar.imai studies indicate that there may be a direct action 
of nicotine on the coronajy vasculature to increase coronary vascular 
resistance, thus tending to reduce coronaiy blood flow. There are no 
human studies on the direct action of nicotine by itself on tlie coror.ary 
vasculaturc; such studies, involving the direct injection of nicotine 
into diseased human coronary arteries, might be dangerous. Normal 
individuals apparently can increase their coronary blood flows to com¬ 
pensate for tho increased myocardial tissue oxygen demand^ but ap¬ 
parently some patients with coronary heart disease cannot, as shown 
by their response to smoking. , 

4 Thus some patients with coronary heart disease may be at a par¬ 
ticular disadvantage when smoking and under other stresses since 
their coronary arteries apparently cannot dilate to supply blood flow 
adequate to meet the increased oxygen demand associated with nico¬ 
tine-induced catecholamine release. The interaction of the above ef¬ 
fect with recent findings concerning carbon monoxide, described in 
the next sect ion, may be especially important in those individuals with 
coronary heart disease. The present studies indicate that the effect of 
cigarette smoking on coronary blood flow, in the presence of pre¬ 
existing coronary heart disease, may, in pnrtTfcoucribure to the in¬ 
creased incidence of acute myocardial infarctions that have been 
observed to Ui a&winred with cigarette smoking. Xo relationship be¬ 
tween tho smoking effect on coronary blood flow and the pathogenesis 
of coronary atherosclerosis per sc is presently suggested. Additional 

research is needed; 
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injton) 121: 000. 1035. ^ 
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bon nionoxulo. /This quantify can incrvnsc the level* of carboxyhemo¬ 
globin saturation of cigarette smokers from *2 percent to 10 percent 
(£/). Tho avenga nonsmokrr, tie perilling on environmental exposure, 
usually Has less than 2 percent ■ ctmmyhcmog-iobi:! saturation (/0). 
Since smokers of one pack onnoni a ihiy may have chronically elevated 
CArboxyhemoglobin ldvels of moro than 4 percent {0)- t there may be 
appreciable iliiTorcnces in the carboxyhemoglobin«levels between some 
heavy cigarette smokers an d'nor.* moke rs. ■ 

In addition^ to: displacing oxyhemoglobin, carbon monoxide effects a 
shift in tho oxygen-hemoglobin dissociation curve (2, J, 4 5, 5). This 
may result in a decreased release of oxygen at the tissue level. A series 
of studies (£/, C2) has been performed on young adults to analyze 
tho effect of cigaretto smoking on carboxy hemoglobin levels, and the 
consequent cfTeot on some parameters of cardiopulmonary function. 
An increased post exercise oxygen debt was oServed after cigarette 
smoking as compared to controls. This, in part, may reflect not only 
ventilatory' disturbances but al-o a decreased supply of oxygen in 
tho blood due to the carbon monoxide etfect, resulting in less available 
oxygen to meet tho increased tissue demand. Similar post-exercisc 
oxygen debts have been noted after inhalation of enough carbon 
monoxide to produce comparable blood levels of caruoxvhemogloVm 
U?i). ■ • v. V, v *:• - - . * 

The consequence of the smoking/carbon monoxide effect appears to 
be especially important in the myocardium where relatively more 
oxygen is normally extracted from the coronary circulation as com¬ 
pared to other organ systems. (Coronary venous blood usually has 
an oxygen saturation of less than *25 percent^ whereas blood leaving 
some other organs is about 75 percent saturated with oxygen {IS).) 

Dogs were exposed to carbon monoxide to elevate their carboxy- 
hemoglobin saturation levels (Z/). In response to inhalation of carbon 
monoxide there was an increase in coronary blood flow but a decrease 
in coronary arterial*venous oxygen aklerences. Patients with coronary 
Heart disease were also studied following inhalation of enough carbon 
monoxide to elevate their carboxyhemoglobin saturation levels to the 
range of 5 to 12 percent (0 ). In response to carbon monoxide there was 
generally an increase in the cardiac output and tiie coronary blood 
flow in most of the patients. VTliile the systemic arte nab venous oxygen 
differences varied, either increasing or decreasing, the coronary ar¬ 
terial* venous oxygen dilTe re rices decreased, indicating a decreased 
oxygen extraction bv the myocardial tissue despite the myocardium's 
increased demand for oxygen. These decreases in myocardial oxygen 
extraction are related to increases in the carboxy hemoglobin satura¬ 
tion levels. It was observed that some patients evidently could com¬ 
pensate by increasing their coronary blood flows adequately to supply 
tho myocardial tissue with suiVicient oxygen, as indicated by a rise iu 
myocardial oxygen uptake in these individuals. However, the other 

patients with coronary heart disease, evidently move severe, could not 
increase their coronary blood flow rnto enough to compensate for the 
decreased oxygen carried by tho blood. This latter group of patients, 
even though they had increased cardiac output, had less significant 
increases of coronary blood flow than those noted in the first group 
of patients. The coronary arterial-venous oxygen differences and the 
uiyocardial tissue oxygen uptakes both digressed, indicating that the 
myocardial tissue oxygen demand was not being met entirely. 

* Tho reduction in the amount of oxygen available to the myocardial 
tissue caused by tho absorption of carbon monoxide from tobacco 
smoke may bo especially critical in persons with pre-existing coronary 
heart disease, especially when they cannot significantly increase coro¬ 
nary blood flow to compensate for increased myocardial tUsue oxygen 
demand. Tho carbon monoxide eflect may, in part;, contribute to the 
increased incidence of myocardial infarctions that occur in cigarette 

smokers. Additional research is need J. 
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/f«A CnrAJtrar*, It. B., KauicnoLX. It. A.. Ross, J. C. Reaction of nnnsmnker* 
to carbon monoxldf Inhalation. Cardiopulmonary response* at re*t am! 

, during cxercl«c. Journal of the American 
isi; 103(10) : lOOt-lOGI, Dec. 5, 100C. 

/Tfljy Atkjw, S. M„ Ci.ixxtx£t, S-, Ja., Arvistcoxo. It. C. Carboiylicmo^lcbln: 
hemodynamic and respiratory responses to small concentrations. Science 
riV’n«hln~ton) 140: irO-101., July?. 15C3. * • ' - - v 

Ara£3. S. Mi rcrsonaliCouiaiuuienrlba. New Tort, 3t. Vincent’s hospital 
_ and Medical Center. [Unpublished.} Juue 1007. :^ 

Astict, P. Dca kllniskc betydr.lng of forskydnlnqer I okslbacc;oylobtncts 
dissoclhtlooi-kurve. Nordlfek Mcdlcla (Stockholm) 7G: lOCCMOlh 10CG. 

ft]} Asncr, P. Variatloncr 1 okslhaemo;loblnets dissoclntlonskurrc. Ujwkrlft 
for Looser (ICobcuhavn) 123(20: 035-701,. 1300. . 

(TJ Asxttce. P. Hucmruct Utafgift fra blodet og udvlkllngcu af nbliterercndc 
. ... arterlesycdouime. t’gcskrift for Looser (Kobenhava) ^2$ (21) : 701-70). 

yXiyAsTaup, P. t llcriV.No-LxRscx, P., Kjelosex. K., Mellsmcaam! K. The 
~*r --effect of tobacco smoking on the dissociation curve of oxyheuioclobla. 
-■ vA‘ InvestJpntionn in patients with occlusive arterial diseases in normal sub.- 
Jccti Scandinavian Jciurnal of Clinical and Laboratory iuvesUjatlon 
(Oslo) 1S(4); 450-457, lOClk • 

Kiuuuolz. R. A., CftEYAUxa. R. Roas. J. C. cardiopulmonary fdhe- 
tlon Id young smokers. A comparison of pulmonary function measure¬ 
ments and some cardiovuluiooary responses to esercMe between a 
group of young smokers and a comparable group of consaokers. Annals 
of Internal Medicine (Philadelphia) G0(4): C03-*;i0, April IWL 

1 K*uunoL7. It. ChD' iLint, Rr B., Ross, J. C. Changes in cardiopul¬ 
monary functions related to abstinence from smoking. Studies in young 
cigarette Mnokcrs at rest and exercise at 3 and 0 treeks of abitlaecce. 
Annals of Internal Medicine (Philadelphia) C2(3): 137-207, February 

iks. . , 
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(g) Cfxgc. D. TL, Fistta. L. C.. Editors. Blood supply to the heart. lit: Dow. 
^ P^ editor. Handbook of physiology. Circulation. See. 2. Washlnctcm. 
American Physiology Society, 13C3. Pp. I5CO. 
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mor.JXi^e innji'Jiian i.arc a»r.u;dr iu iujiju «jhcm ...... 

comparing s^cxers to r.Oii smears. Tha pV.i.D'enosis of — : 

these charges are ur.kr.o n, tut support ccracn monoxide 
■ as a possible cliclc^c factor zzcj»r.i\ng for th« loss ' ; ; ^ 

efficient exercise and poorer pulmonary function per- _ 

forma nee cf smekars compared to nonsmekers. 


In the articles cited above, there are differences in responses to exerci 
of smokers and of nonsmokers inhaling carbon monoxide. The latter sh 
slowing of the heart rate and decreased oxygen uptake during the workin 
period; smokers show tachycardia and increased oxygen uptake. 
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^/tuf/V* on Iti Vilro T’^z-omAiit /km.iof/on ’'f" : ;• -i 

Recent studies have irulicaUd that cigarette smoking may accetemta 
thrombus f«miuti«ut of human liUai in ritr*. Plilclrt a jlirtivencss, 
as measured by /#* vitro tests, a!.** appears to be increased by cigarette 
smoking {/, .>?* ,7/, S7). Other .«ti nites. utniparing smokers with non- 
smokers, indicate that the plateUt surriral time ot thr smokers is 
shortened (7J) and the platelet turnover rate is increased { Studies 
of animals sbuiv there is also nu increased tendency for the plitelet* 
to adhere to the vascular cndolhetinuL 
PJatrUt ailhe^ivrness is reported ito I>c increased in in vitro studies 
t - using tHo Chandler rotating loop (.12. Z-i, -2-0; these studies generally 
show a consistent acceleration of the rite of thrombus forroatioiu 
Other in ritro tests show changes in thrombus formation and some 
; \ •. »v para met cm of coagulation as a remit oi smoking (.‘<7, C' u $7). How- 
Ay "7 wr* problems in experimental design ami th!o multiplicity of tests 
J V/' jV used* measuring cither the same or overlapping portions of the com- 
- y'i v*&v plicated coagulation ptw»s with varying results, cause didiculty in 

- v '-**. ‘ evaluating tlic.-^ re-uUs (71). 

’ ‘ The mechanism of changes in characteristics of title platelets in 

smokers is being invest & aled. but there »rv indications that the release 
of catecholamines, especially epinephrine, muscil by the idr^orprion 
.'•rLj, of nicotine during smoking may :»e intimately, involved (71. 72\. In 
A - small doses, epinephrine lias been ?hown to promote thrombus fonna- 

v- tion end coagulation, but in large tio-es ir inhibits these processes. 

, ,. .- Changes in the electrical charge of the platelet membrane have also 

* /- been implicated in increasing pi it el*t adhesiveness (i Wl) % increasing 
‘adherence to the vasrulur endothelium, and accelerating thrombus 
formation ns measured bv the Chandler loop mctliodJ Some of the 
alterations in tlnr.Mthus formation may be mediated liv an interaction 
with serum-free fatty acids and choieiterci (70) but current evidence 
WJCS* st * *hat inhalation of cigarette smoks acLs priincrily through 
other independent hie tors UOJ). Thus, cigarette smoking may cause 
an acceleration of the in vitro thrombus formation of human blood. It 
is reasonable to suspect that cigarette smoking, in part by a:Tecting 
l \ th* thrombus-forniisg process in human blbod, may, account for some 
of tho excess coronary heart diseaso deaths that occur in cigarette 
. smokers, especially some of tho deaths certified as “acute coronary 
thrombosis.” Further research is necessary before any definite con¬ 
clusion can bo made. I 

y AuTorsrSTccixs I 

< ' * 

Tho two most significant pathological studies of the relationship of 

imokinghistory to atherosclerotic changes in human coronar,* arteries 
hevo been reported by Auerbach ir.d Strong. Auerbach (7) studied 
1,372 males for whom a smoking history was available and who had 
died of causes other than coronary heart disease. He found that the 
percentage of men with an advanced degree o: coronary atherosclerosis 
was higher among cigarette smokers than among nonsrnokers, and that 
tho perccntisgo increased with amount of cigarette smoking. Both 
among smokers and nonsmokers the percentage of men with advanced 
coronary atherosclerosis also increased with age. This relationship * 
held up even when the following were excluded: mea with a history 
of diabetes, men who had died of any type of heart disease, and men 
whoso hearts weighed 4GU gm. or more. A matched set analysis was 
also carried out (^includingcome diabetics and heart disease deaths); 
and again the percentage of men with advanced coronary athero¬ 
sclerosis was less among nonsmokers than among men who had been 
current cigarette smokers, and this percentage increased with the 
amount smoked. - 

Strong (SO) in x study of coronary arteries from 645 autopsied 
males, 20 to 61 years of age, excluded patients with uiieases he 
thought to be associated! with smoking (emphysema, lung cancer, 
etc.), or with coconaty heart disease fmyocaruial infarction, hyper¬ 
tension, diabetes:, stroke, etc.). Hc'fo'jr.d that thci mean percent of 
coronaiy. intimal surface occupied by raited atherosclerotic lesion: 
was approximately twice as rtvat in heavy smokers (25+ cigarettes/ 
day), and about onei-tltinl greater in light smokers flc^s than 25/day), 
than in nonsmokcr^;Calcified lesions ami bientt coronary wall thickness 
measured rad login pliically. were on the average highest in heavy: 
smoker* and lowc.-i in uonsmokers. Dil'erences among these smoking 
categories were generally greatest at younger ages. 

Thcen autop«v -ttidies suggest flilat smoking, in addition to the 
icuto immediate: eifeci aasuciatctl with the act of smoking, has n 
chronic cucct leading d» auvatwed degrees of atlicrcgeiuvis. However- 
these findings: may, impart, reilect tbo di lie renew noted l.etween 

a(uokers (7, SP ), part icularly heavy •mukerj*. ami immsmokens in regard 
to greater ol«* -ity, ItigioTtlirtarj* fat mti.k.', ami btgiter serim cluvles- 
trrol levels. Further au^ly:M*.4ofaiiit*i« y icrinare needed If n determine 
tho independent clfeds of cigarcllormoking<*ii ntherogeticsis, ^ 
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ffl) CLiaa. If. I’.. M cst*«o. J. r. IlLcnax*?r, 51. It. Mmrtir. K X Cltar- ti- 
tmoklfrc otid platelet aceTeeitlou. Canadian JlnJicnl Avuviatiaa Jv»l t 
•at i(Ti i rurlot ft*: Si!C»I, Sepcember IMG.: 

f7J) MvnriiT. a., I’c riots at com mmicaiioa. Luttersltr of CotondJ. Pears 
arr 1067. 

(07) Rooaat. It K.. Joaax. K. C. Effect of cigarette aed birt -wtokln^ 

tobacco cr.ewtuc oa blood coagulation nnd flbnnotj-hc nctivltf. Intlla- 
Heart Joutnnl tCakuttal IT: Jal/ 1505. A ■ 

(73) Jtcaraao. J. K- Mcarnr. fl A. Effect of smotlng on bloo.1 costal a:", 
and platelet aurrltal In nno. ttnilsb XleUtcal Journal (Lo^dot 
‘ 1(51341 : 8IC-An. ilar.sa 15C3. Y| — 

• |7J) Mkirnr, E. J tear nan, J, F. Tobacco and tbromboslx Asiertcaa Jocrt; 

- rr. • - •* I'uNte Health «nil tt»« Nation'* Health (XCw York) W(T} 

’ 1001-1073, Julj lMfi, - 

.) Ev«rj!CU». lfj Clsarette ^eiokloir ami the «m rife* Ibroasb-wt, mt Luraa: 
Wood. Journal of the Aojcrhan ifnllcat Ax*ocfaMoa iCucaK#M3Ri i"j 
1033-101*. 20. 10U3. 

(SJ) Esccicrnc, ITi. FrmasiAJ*. XL Sn.olinr and acceleration «C tb« tbnM:- 
bottc CO.lfulaU-ifi of I.1.IM1 f Almtract). ClrcuJatlna: Journal of ti, 

_ J£22'J£ nXuocuu ° a *-»•*«« j,: 

IJiJ " ■ *"??“**• lr «»«» <»•««* Ib-oM. «... 

■. cr 

(St) Kern. M, KntotKo, A. Tobacco emoLIcj and Wood dottlnc- Ballrttn t 

. PolUb Medical Science and Uiitory tCblcaco) 4: 141 - 141 , Oetotyi 

(tSJ ZJStewtcx. J. IUJania Doan ladcsalbo Wplpwu Ptlenla Poptcroaow • 
Csaa Krrcpclcvia Krurl 1 Ov^zi I'wapnlbneeo Ora« Cm* I'nlfrae.o- 
I Tromblroirr Ooocza a LuiltL Toltkl l^jodiuk LcLiraU 

‘ M: 1471-1473. ir«ZL i j 

■ JQ1) Waxx. E, Sciiatiuro, 1J. Actirlt/ of olcotlna and Inactivity *f k- 
tJkiela and kallldla la ascre = atioo of blood plmtekt*. Nature iLoa-it 
1 a07:S7L-+72.Au-2L10CA 

(TO) MCxcntjox. L. EL. Fm. T. Effect* of cl jarette teo«!:cc eo *emoa-l!;- 
Wood-flucosc, and platelet tdicslteoes*. La ace t (LocUoo) 2: la^-i 
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<T) Auranictt, O, Haujiojio. E. C^. Cunsui. L. Smoklae id relation 

atherosclerosis of tlw corocary artetiea. New Eo?lar.d Journal of if« ' j 
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(IS) Styoto, J. p.. JfcCnx. H. C., 3a. ItJciraxes. M. I.. Ecctrr. If, a. Keias'-j 
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The first group of cited references relate to the acute effects of smoking 
and do not compare smokers and nonsmokers. Even (72) Mustard and Murphy 
did not compare smokers and nonsmokers but used the same 7 subjects, all 
heavy smokers who refrained from smoking for at least three weeks. The 
interpretation of the results should consider the emotional factors involved 
in abstaining and resuming smoking which are known to influence platelet 
adhesiveness. The authors accept this possibility which they could not 
exclude. 


Subjects.—A varied croup of seven white mile 
veterans was studied. Their ages (given in Tablfe II* 
ranged between 35 and 72. Three had suxraincJ 
myocardial jnfarctionx, two cerebrovaxculhr accidents, 
and one had had recurrent thrombophlebitis, but there 
had been no overt episodes o; vascular disease in an y 
of the patients for some months before the experiment 
was done. The seventh subject had! chrome bronchitis 
and emphysema without oiJcnce of vascular disease: 
All were moderately heavy smokers (at least 30: 
cigarettes a day). butalllagrecd to refrain from smoking 
for three weeks immediately pner to one test as uc!l 
as during the 10 days during which the test was done. 
Although we cannot be absolutely certain that none of 
them lapsed occasionally, we are at least certain that 
their cigarette consumptions were greatly reduced. 

Diet. —A diet of uniform composition and caloric 
content was maintained throughout. The weight of each 
subject was maintained constant to within 2;lbj.(0.9 ke.V 
The diets had the following composition!: fat 32".', of 
caloriev protein 15?V. carbohydrate 63 , T;. The dicK 
contained! no dairy fat or erg yolk except for 7 or. 
(200 ml.) of skim milk daily ; 30 X of the fat was derived 
from vegetable sources. 

Experimental Design .—'This was a simple crossover 
design, three of the subjects selected at random being 
srudied during the non-smoking perioj first and the 
smoking period second, and the remaining four ini the 
reverse order. Since the same subjects were studied in: 

I the two periods no problem of comparability a rives, a r.d 
(comparisons can be made by pairing the results. 


Thevc considerations by no mean* exhaust the possi¬ 
bilities about the meant, by wh*ch smoking influences 

pliitclcl survival. For e\amplb t; psychomotor activity is : 
one of the factors which wc have not been able to : 
control. Wc have no evidence tearing on this or on » 
what effect (if any) this may have on platelet economy. , 
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Smoking and Atherosclerosis. ' The Letter to the Editor by Burcfa^| iP - 
3we ^ ( Br Med J , 23 April, 1966) would be pertinent to examine relevant ^ 

2 CCnn*3 linn -» 4-V. ~1 _ ’ _ J „ r . : '. : 


association between atherosclerosis and smoking. 




. ^^A.Sm°king and AthcrosderocU 

Si*,—You discuss in your leader (26 
March, p. 755) the positive a*«vi/.ica 
between cizirerte smoking anJ ordjovivrdJf: 
disease. \v T e shall jug.-rst that this is a rar- 
ticular example of a widespread phcncmcnaa. 

~The sex- and ace-di<tributions : of v^rsou* 
categories of cardiovascular disease 'Inter¬ 
national Abridled Liu. 1955 :A*5. B2J-W5. 
B26—arteriosclerotic and degenerative heart 
cK*ca«-- UZ7, B2S, and. B29) arc all ***»- 
aiitcnt with the view 1 * that these seven! 
diseases have a disturbed-tolerance auto* 
immune aetioloiry* This inteTpreutio*: is 
supported by the obliterative vascular cl* ~zt* 
that are observej in kidney horooirampb mi. 
and which have been attributed tn a h**- 
vmus-graft reucriond Accnrdmx to the* 
autoimmune theory Lhe cardiovascular d. n*e 
process is initiated by a small cumber V vef- 
ally less than 10 ; ef ^r.atic gmc rrutvs* 
in lymph* id stem cells *• Thc-e ip«*m- 
gene* changes im:;are the growth cf irt ct 
Bwsrc forhiJJcn-clor.es 4r cf cells tnai syn- 
ihtvzr jutcantibodies. VTien the wruct tissue 
behind a blood-tissue barrier the primary 
autointibodici arc necessarily humoral, and 
h appears * 1 that they generally migrate on 
elevtAphoresij with the n ; -glofculm serum 
protein fraction VThen the target tissue is 
norm illy freely infiltrated by small lyir.pho- 
these cell* carrying cell-bound auto- 
anur kites act ai the primary pathogenic 
ag.-nts. Given this approach, disturbances 
tn the P~ and 7 -globulin fractions do not 
represent the primary cause of spontaneous 
(as opposed to experimental) autoimmune 
disc..sc but the body’s complex response 

loiL 1 ** .'-rr ~.' f ~' y *: - 

Between the initiation of a forbidden-clone 
■nJ the. first manifest ion of symptoms or signs 
a latent period inevitably intervenes. When 
the primary autoantibodies are cell-bound 
(lymphocytic)i then on iKT average this 
interval, for a given environment, is about 
puce as lohg in females as in malts ; but 
when (he urgct tissue lies behind a bhxxl- 
d^ue barrier the average latent period is 
usually of about equal duration in the two 
sexes.* Ji From the clinical evidence wc 


>$sp- 

,r ' 
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-deduce 10 ’ that the length of the latent 
' period is determined in part by the open non 
of an intrinsic defence mechanism, which in 
.... the case of lymphocytic autoimmunity at least 
mcdiateJ through immunoglobulins. For- 
hidden-clones are M foreign" and anmanti- 
■*«'*’ genic, and they elicit a cbssical immune 
response that restrains their proliferation. 

, Probably all disturbed-tolerance auto- 
. , immune diseases can be precipitated and 
exacerbated by extrinsic factors such as eer- 
. Uin infective agents and certain drugs.* 1 
Mental stress produces similar eilecn,* 1 VTe 
have proposed that these several factors ei:her 
compete for or affect the level of the defence 
against forbidden-clones.* 4 Smoking prob- 
• ably acts in the same way. Anticer.ic and 
rwt-self materials entering the body have to 
be opsomxed and phagocytiled* and they 
■ therefore compete for the finite defence 
resources. Consequently, the erflciency of 
the defence against autoantigenic forbidden- 
. . doses is diminished. Autoar.tibsxiies inercise 
ui number, and the latent or chronic auto¬ 
immune condition is precipitated or 
exacerbated. 

The idea that the intrinsic defence 
mechanism in autoimmunity is vulnerable 
to various extrinsic factors also accounts for 
. the urban-rural dulcre-nccs that are found 
«. irt connexion with many chronic conditions : 

• *h- greater pollution of the urban atmosphere 

* and the greater stress of urban life encourage 
the growth of forbidden-clones. In our Sicw 
the ctlcci of cigarette-snusking on cardio- 
v.vcubr disease processes is more appropri¬ 
ately desenbed as exacerbating rather than 
CJ - vil -—are, etc, 

. t f mvirs*ty of - J- Bt*lOf. 
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<. -"'SMOKING AND CEREBROVASCULAR DISEASE ‘ 7 

An increasing amount of evidence has accumulated in the past few 
years relating tho development of din ical cerebrovascular disease to 
dgarctto smoking. Most of this information lias come from the pros¬ 
pective mortality studies. > ■'■■■-•*'-.• j. 

Hammond has reported the following data from his large prospec¬ 
tive study (4?), noted in table 15. * J * ^ 

.Table 15.— Cerebral vascular lesions. Age-standardiccddeath rates, by 
type of smoking* {lifetime Alston/) and agtei start of study 
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Never smoked regularly. ......A....... 

Fipc, cigar---......_.... 

Cigarette and other................... 

Cigarette only.-............... 

Total. 


Never smoked regularly. 
Cigarette. ............. 

Total--- 



U-M 


73-84 

CVX death rates per 100,000 

i Xv *A- 

■ person-years 

4 ; . 

28 

22 

349 

1,353 

25 

100 

3C9 

1,371 

28 

129 

361 

990 

42 

ISO 

477 

i, ies 

35 

lie 

391 

t, 272 

18 

57 

223 

; 1,032 

'38 

88 

315 

1.277 

25 

l 

04 

238 ; 

1,091 


CYL mortality ratios 


Pipe, cigar...._ 

Cigarette and other. 
Cigarette only...... 


Never smoked regularly. 


1.00 

.L00 

L00 

I. 00 

.89 

L 09 

L 00 

1.01 

LOO 

L 40 

L 03 

.73 

L 50 

1.41 

L 37 

.86 

1.00 

L00 

LOO 

1.0C 

2. 11 

L 54 

L 33 

L 16 


SOCKCS; E. C. IliC'.roor.d («7). . . • .. 4 , - v . ; ■ - * , ■>. ; ; . 

Between the ages of 45 and 74 the death rates from stroke for male 
smokers were 37 to GO percent higher than those for male nonsmokers of 
comparable age. In female smokers the death rates from stroke were 
38 to 111' percent greater than those for nonsmokers. Above the age of 
74 the differences between the two groups were much less. 

The data in Table 10 concerning smoking and death rates from stroke 
tro derived from tho U.S. veterans study {52). .;v;. ^'r. ; 

Table 16.—3 fortalit'j ratios end death rates for stroke as underlying 
* cause among current smokers^yf cigarettes only 

1 QoftCtltr Qf;e'i*rr*-te3 per d»y 


p-, : ' 4 .? : X :- r. ‘' 

9 

t-# 

1S*30 

1 n-w 

j 40+ 

Mortality ratio Call ages)....... 

LOO 

L 51 

L 42 

L 70 

L 59 

Death rates; 

Ago 55 to 04... 

59 

92 

112 

125 

130 

Age C3 to 74. 

230 

323 

312 

332 

502 


•ocacl; O.S. leterfcM itudy (//)» 

V/licn stroke was certified as tho principal cr.tise of death, the death 
r*tcs for smokers were higher than for nonsmokers; however, no pro¬ 
nounced increase was noted in the mortality ratios ns the degree of 
Smoking increased. The death rates from stroke for all ages w;is 50 
percent higher in heavy smokers (40 or more cigarettes) than in 
Aonsmokens. . X. X • ^ * , 
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Source: https://www.industrydocumerits.ucsr.eau/aocs/r 
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Table 17.—Afor/dtty ratios and death rales for stroke as the underlying 
or contributory diagnosis among current smokers of cigarettes only 
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a 

1-9 

10-20 

*>.» 

1 «+ 

Mortality ratio (all ages)^_ 

1.00 

1. 45 

1.45 

1.75 

! LC3 

Death rates: 


J 



I • •' 

Age 55 to C4-......... 

101 

152 

174 

195 

! 2 6 

Age 55 to 74.. 

424 

514 

520 

616 

774 


Soctcv U.S. feterifis ituJy 

Stroke, listed as either the underlying or contributory cause of death 
oi\ tho death certificate, was also associateJ with progressively increas¬ 
ing mortality ratios and death rates as the extent of smoking in¬ 
creased. Heavy smokers here had an cvl percent greater mortality from 
stroke than nonsmokers. 

Mortality data bv underlying cause of death may often be mislead¬ 
ing, particularly when stroke is concerned. Many stroke patients have 
concomitant coronary heart disease, or may develop pneumonia and 
other complications that may hasten death. The death certificate may 
carry stroko as tlto underlying cause or as the contributory cause of 
death, depcnding'upon the interpretation of the physician at the time. 
Tho important addition of tlleso data is that smoking is associated 
with a higher mortality from stroke, whether the stroke is recorded as 
either tho underlying cause or as the contributory cause of death. 

Thcso two studies indicate that smoking may be associated^ wit!, a 
.higher mortality from stroke in the relatively younger age groups 

• (under ago 74). More than cue-half the strokes that occur each year 
are in the group above age 75 and in this group there is no evidence 
relating smoking to cerebrovascular disease. 

Another largo study has been conducted analyzing the mortality of 
50.000 former students who enteredHarvard University or the Univer¬ 
sity of Pennsylvania during the-years 1016-50 (74* 75, 70). From this 
population 171 deaths from, cerebrovascular accidents have been identi- 
. lied. A. review of tho medical records from their college years has been 
carried out, and selected factors were correlated with the later occur¬ 
rence of stroke. Seven precursive "risk factors” present at the time 
of college attendance have been defined: Cigarette smoking, high blood 
pressure, excess body weight, short stature, a history of early parental 
death, a history of nonparticipation in, college sports, and a history 
of u hcart consciousness” (also shown to be correlated with coronary 
heart disease). Cigarette smoking and a history of early parental death 
trere more strongly correlated with thrombotic stroke than with hem¬ 
orrhagic stroke. Students who smoked more than 10 cigarettes daily 

• were at twice the risk of having a fatal stroke than were those who 

smoked less or not at all. J ' ; 

In 1005 the Framingham study (54) reported that while an excess 
development of thrombotic brain infarction appeared to be associated 
with cigarette smoking, statistically significant' differences could: not 
bo demonstrated with the small number of cases available at that time. 
More recent data from Framingham indicates that cigarette smoking 
increases the risk of stroke in males. The relatively small number of 
women smokers had too few’strokes for^ule<]uute analysis. 

Tho new* epidemiological evidence, then, indicates that cigarette 
smoking may bo more closely associated with cerebrovascular disease 
in the population between the ages of 45 and 74 years than was previ¬ 
ously indicated! If cerebrovascular thrombosis (thrombotic brain in¬ 
farction) accounts for this association, it is possible that sonic of the 
considerations of how cigarette smoUing may prodiirc coronary throm- 
Imsisnlso apply, to t He path»igcnesia of cerebrovascular disease. Further 
research is e.'sential to understand tIn' relationships that exist between 
cigarette smoking nnd cerebrovascular disease. 
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(74) Pattembahceh. It. S.. J«-, VTnxiAXfs. J. I*. Youthful precursor* of fatal 
stroke. Circulation : Journal of the American Heart Association (New 
York) 33-51 (Supplement 3): 1*3-154. October 1006. 
ffj Pxttobaiwer. H. S.. Ja.. Wixc. A. U Characteristics In youth pretllipos- 
ics to fatal stroke in later rears. Lancet (London) 1: 733-754. Apr. 6, 
13G7. ... 


(54) KAn^el, YT. B., Dawbes, T. R,, Conr*. M. E.. McNamara, P. M* Vascular 
disease of the brain—cpidecilolosjo aspects: The Framingham study. 
American Journal of Public Health and the Nation’s Health (New 
York) 83(0) : 1355-13GG. September 10C3. •/,,• 
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SMOKING AND AORTIC ANEURYSM 

Additional information on mortality data concerning aortic aneu¬ 
rysm has been provided by tun U.Sj. veterans study (o~)iaml the Ham¬ 
mond (47) studies, as noted in tables 16 and ID, respectively. 


Table IS. — Mortality, ratios and age-standardhcd death rates far aortic 
aneurysm in U.S . scUrans, current smokers of cigarette 3 only 



Table 19.— ’Mortality, ratios end age-standardised death rates for aortic 

aneurysm 



lie 45~W years 

AteV*-71 jean 


Miles 

Females 

Males 

Mortality ratio......................... 

a S9 
MU) 

2.C2 

1SCD 

3.33 

43(;^) 

4.92 

113CJT-J) 

Death r ate a__.... 


* Hasten la pjreatiees Indicate death rates ot those who never snofccd regularly. 
Rorici: Kfamond. E. C. ftf). 


It is apparent that there is a clbse.association between cigarette 
smoking and death caused by aortic aneurysms. 

Thus, the additional evidence confirms the previously observed asso¬ 
ciation between cigarette smoking and dbat-hi due to nonsyphilitic 
aortic aneurysm. 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 
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4 II - V;A 7 INTRODUCTION 

X;" : l 

Tho primary ptirpo-c of the lOoS Supplemental Report is to review 
k t!io .pertinent liienitnre r hut I mi bwonie available suUcquent to die 
J9C7 Kcqvort. Hrref mention of the conclusions of the I 9iU Report and 
; the -highlights of the !9o7 Report is made to facilitatean understand big 
of the significance of the most recent information. The current research 
findings should be considered in toe perspective of the research evi¬ 
dence previously presented'in the 1004 (74$) and 1007 {!&) Reports. 

Conclusions op the 19G4 Report (Itf) ^-P\ ’V;; 

Male cigarette smokers have a higher death rate from coronary 
artery <h.-oasc than nonsmoking males, but it is not cltar that the 
association has caudal significance. 

. • ; f Hiciiliciits or tiie I0C7 Report (745) ' 7 rv- 

1. Additional evidence not only confirms the fact that cigarette 
_ smokers have iiioreasrdi death rates from coronary heart disease, but 

also suggests' how these deaths may be caused hv cigarette smoking. 
^Thcre is an increasing convergence of many types of evidence concern¬ 
ing cigarette smoking ami conmarv heart* disease which strongly 
suggests that cigarette smoking can cause death from coronary heart 
■, disease. 

2. Cigarette smoking males have a higher coronary heart disease 
death rate £lua nonsmoking males. This death rate may, on the 

• tT.erage, bo 70 percent greater, a tub in some, even 2 n G percent greater 
.! ©r more in tile presence of other known ‘’risk factors” for coronary 
heart disease. Female cigarette smokers .also have a higher coronary 
heart disease death rate than do: nonsmoking females, although not 
ts high as that for male*. In general, the death rates from tubs disease 
increase with amount smoked. Cessation* of cigarette smoking is 
followed by a reducrion in tlie risk of dying from coronary heart 
disease when compared with tile risk incurred by those who continue 
to smoke. 

3. A greater frequency of advanced coronary arteriosclerosis is 

noted in male cigarette smokers, especially in those who smoke 
heavily. ■ ^ -oA * 

4 . Additional evidence strengthens tlie association between cigarette 

smoking and cerebrovascular disease, and suggests that some of the 
pathogenetic considerations pertinent to coronary heart disease may 
also apply to cerebrovascular disease. ; 

•Tho** mhr bar* «top|pcU smoking cisarrttes bar* a lower rhk of dylo^ from coronarj 
4«art <lli*a*c than tho*» *ho continue to amok*. 


SMOKING AND CORONARY HEART DISEASE 
Coronart Heart Disease MoRTALrrr 

As in the past two decades, coronary heart disease in the United 
States continues as the leading cause of dbathi being responsible in 12G* 
for 507,710 deaths or 31.0 percent of the total of I,S33,900 deaths. 

Since age specific data arc not yet available for 1967, table 1 shows 
the number of deaths due to coronary heart disease and the death 
rates per 100,000 persons by age for 19G6. * ■ <’•*&;; *4*. ■ ? 

Table 1.- — Coronary heart disease deaths and death rates “per 100„000 
- » population t by aye: C nittd States t ISC6 

(THkjjc T»tr*ory *30 la tb* ICO Msnusl, IW»| 
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573. 191 

292.7 
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0.3 
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6. 6 


12, 522 

52. 0 


45.997 

20G. 3 


99. 647 

577 3 


102. 555 

1. 405. 2 


171.737 
73. 354 j 
160 

2, 979. 5 
7,015.5 
(X) 
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Health Service Publication No. llOul. 1004.i*7 pp. 

(i|6^ U.S, Pctuc Health Service. The Health Confluences of Smofcln*. A’^1 
Public Health Service Review:: 1567. Washington, U.S. Department; of 
Health, Education nod Welfare, Public Health Service Publication ' 2 *' 
■.r;P : No. 1GOC, 1967.227 pp. : 
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loetex Slur.iMy Vital SututUa, National C«nUr for StatljUc* U*I). 

* These did* illu'tr.itc the dramatic incrc;i*e in death rates as age 
’ idvanccs, with the increa : o Iving particula rly marked after age 13. 
Tho dcarh rates for vormiary heart disuse for mint and women continue 
fc/ to show a rnn?piciiniw ditrervnee. In V 0*’»G m ales ft n*l^ 

“ :i *- 22CA for females ikt li)*V>t» [x>pul.itio n. 
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\\T\i1o sovcr.it studied of various aspt*cts: of the iwwciatioo between 
coronary heart dH.'aw* mortality and oi/ircJtc Hitnkiti" have U*en 
reported during tlu* jet-t year, tlio m».( significant studies of this 
Association are cvti turned in the lOi’.T report. 

Tho several new m miusof various a ^xets of the association between 
coronary heart it i.van* mentality a mi ciirarettesiuokin:^ follow. 

Friedman (-,V?) rej-orted a strong positive correlation between,per 
capita cigarette ?.ths atul coronary Wart d bouse death rates by states. 
The correlation is 0.7''. when data -only from tho?e states with relatively 
aocur.itt in fontia i ion of cijraivttc consumption arc analyzed. Related 
factors such .as urhiniz:\tion or $ofitw*t» of the local water supply do 
‘. notes plain this degree of association. * . 

Other studies deal with the er.ce'S deaths associated with smoking. 
Strobe!, ct al. (/ Jrt) i «v]*»rt*d tliat am on" :l;170 Swim physicians, over 
SO percent of the rx-v-s deaths wvurrtttg over a 0-ycar period 1 among 
smokers was due to coronary, heart ui-x ase. 

In contrust to the study above, and data from the United iStutes in 
which'approximately one-half of the excess deaths associated with 
smoking are attributed to cardiovascular causes (/£$), preliminary 
data from Hiruyaina itf-i) show thaithe excess deaths in Japan associ¬ 
ated with smnldi.u" were primarily explained by cancer uf va rious sites. 
Only 12 percent of the excess deaths were: asocialed with cardio¬ 
vascular causes. This prospective s:udy of 2f..v,H3 adults over the ace 
of 40encompassed a followup period of 10 months. Additional follow¬ 
up by IIirayama should yieldlusuful data with re-itccl to smoking and 
•excess mortality from cardlovaseulhr disvn'os in tins Japanese popu¬ 
lation group, particularly with regard'to the younger adults in thle 
Study. 

Jlyams, et al. (CT), on tho other hand, speculate that the apparent 
Increase in the occurrence of coronary heart di^asc among Japanese 
' males, especially under the age of nf:v, may be due to a trend toward 
Westernization in both diet andi smoking habits among younger 
Japanese men. 

Hammond (Si), in his prospective study of over 1 million men and 
women, showed a positive relationship between the duration of the 
smoking habit and coronary heart cii*ea*e mortality. In tire Framing¬ 
ham Heart 5tuuy (71), no association was found between tlie duration 
of the smoking lial.it and the incidence of mortality .from heart attacks 
among men who were “heavy smokers ’ (more than one package of 
cigarettes per day). 

These discrepancies between the relationship of smoking to the 
Incidence of total coronary heart disease and mortality from acute 
coronary heart disease niay.be accounted for^ in part, by, the- diuVrences 
in population groups studied and by Hie possibility that duration of 
smoking may have a greater association with the fatal forms of 
Coronary heart disease. 

Kanntl, ct al. (7-9) t in more recent data from the Framingham 
Study, indicate that tho fatal and more severe forms of coronary 
disease arc more strongly associated with ciga ret to smoking that the 
less severe forms (figure l). 
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W'V* y ; ri * ■ Coronary 1 loart Dbcase Morbidity • 

Much of the morbidity data rej*oru’d during this past year resulted 
from retro^st rive 1 studies of p it hr.f* or rp)>i-?vcti«inul!5»mlirs f/fV7, 
107* 127,131, 151). In these studies the find'uig* revealed that there 
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Ttorme I—!Morbidity rat ini tor specified manifestation* of coronary heart 
disease, a more men seed TA-iO jcurs at entry into Framingham Heart 
Stud j, c1is»i Ced by smoking habit: 12 years* experience, 
tocart: KaantLeCal. (70). 


_ .wore relatively more smokers among the groups with coronary heart 
disease, than among the comparison, or control groups. 

In a retrospective study of myocardial infarction patients in Japnn, 
Hyam-s ct alj(£7) reported similar findings, particularly among rhe 
men under ape JO. Differences measured by an e^[*osiire index com¬ 
bining intensity and duration of smoking showed the same trend, 
though the data were not ■statistically signUicant. 

- . Dorken (}0*31) reported on two retrospective studies in Hamburg, 

7 Germany: one, a study of female patients; the other, a study of male 
..... . patients. He concluded that there is a strong association between 
smoking and myocaniial infarction in both males and females under 
j the age of 43. 

In Dublin, Mulcahy, et ah {IOC, 103 , ICO) studied groups of male . 
snd female coronary lie-art disease pat ients umlcr age CO. He found that 
■ a much greater portion of the patients, in comparison with a sample 
of tho general population, smoked cigarettes^ Also, the intensity 
(amount multiplied by durationV of smoking was as much as 2t-V 
times greater among the male patients and 3 tunes greater among the 
i'-^* female coronary heart (U*eas« patients as contracted with the mates and 
V' females in the general ipnmdat jnn. 

In a study ofit«75 aviators, smoking histories taken in 1001 :d;d not 

■ ;V sliow a porithc association in the prevalence of coronary heart disease 
with either a mount; miration. or intensity of smoking. These iliidiutrs: 
are based on 23 case* (5.7 percent) of coronary heart disease of all 
forms among a very select population and:are therefore subject to 
larjrc sampling variations fW), Moreover, since smokers may have an 
excessive mortality ddriug an acute - myocardial iiif. rction. as men¬ 
tioned before, prevalence rates are not as good a measure of the asso¬ 
ciation between smoking and coronary heart 1 di-case as are incidence 
rates. 

Epstein {Z*Yt although'finding no prevalence differences between 
smokers and nonsmokers in his Tecum.-ch ^ltuly, : found an increased: 
incidence in cigarette bin inkers of both fatal and nonfatalcoronary 
heart di. r case. 

In a short pro-pertive study of 11.0)0 Xnrwcgian men (12,000 with 
smoking hi dories), Xatvig (/.TV did find an increared risk of iiici- 
dcucc ofifirs: tuyrwarilial;inf«rrtion or angina pectoris among iho^o 

1 B »en.V>.5!l wars of age wln,» smoked. 

Since the 10*17 lh*{*ort. tlio rniilthuing pro«pnctire e|>iden:inktgie 

studies have somewhat clJiruied the dilf.-rentbl i,-!kliou-lup Utwivu 

Smoking ami each of the niamfe-tatmn ,cnti-g*»rim of coronary heart 
disease: angina, nonfatal ii.ym-ardial infarction, fatal myocardial 
Infnrrtkm and sudden death* »- Vj ;.'V . . ■ 


(W) n Die Ra«b-ewohnt*Itc B bet Juareren, Fra.^o nil Hcn.n- 

Sntir y i Ifh“ b#n#r ile<lllini<<rw W’oeheswbfiCt lCam> : SiZy-ClSi. 

ttn "■ D ‘* ^aocbeewobnhetten bcl Jooeerco IlirrlnMrkl P. 

UUichener ileUitfnlA-be Wokhenvhrift lUlM); JhJ-liri, January 

UM> it etc * nx, R. IJ.cirr. X J. Muxo, B. J. The utkorr of eeroexr 

TZ* ,n **“«•• 3Iedical A.SMfsttea « 

<33a): 23^20. Jaaoarr 1 &71. 

U09) Mlxtcut. n . Hicctr. X. Jl^cxut B. J. Corooarr Leart dlieaxe j 
women. SroJr of rt-k factor< In H» patleot* lei* thin a « f |„ of 
Ctrculatioa JG(^) : 677-0.^, April 1007. 
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(5«l Last. N'T, OncaiiiX A. Tfte r bo-is and anator iruor: Munamq iiitMt, 
eorrelaici of selected phr^iolcileat. bluetemiraL and anibron»»xetr:c 
nci«tim. I*.5: Xa.ea.1 Aen'‘|a«e KHunl NAMI-i^il.. 

the Joint s poo "or ship of the t.S. Tublie llenlth Sere ice, and Hie Xatioa.il 
Aeronautics aod Space AdminLitratloa, NASA Ord^r B-lli. April 27. 
1D0U 12 N». 

<J») Frame. F. .11. S««nie u-n of pro*|e*rm« obserTiMojis In the Twiis 4 *^ 
Cofumnnitf llijltb SluJf |*ro«e%dins» «f the Shirty ot iledl 

etBeOKDM-s.JiBwnry 1:*G7. 


ffJ3) N^titio. II. Fffchten it otnettede fetflfftf I’d arpl'l«’-‘^ ■» «*i«rie». 
f«»Lt ll.:t. Renultaiel #f KiU«rt»lr*etvei oljeforsok “ Tld»«krifl for U. 
NorAe Lnecvforeolnc S7(It) : lltU-KMl. ^ uM t'^** . 
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Data from the Framingham Heart Study (M) revealed tint “heavy'’ 
cigarette smoking, more than 20 leignrcttcs per day, is positively asso¬ 
ciated with uncomplicated angina in mates but not in females 
(figure 2); 

Simitar findings were reported by WVinblatt (/5J) in a study of 
male subjects in the IleaUh In.-uranee Plan with the associations more 
pronounced among tlu*« men who smoked It wo or more packages of 
cigmettes per day. As can be seen, iiv table 2, the arithmetic. differ- 
•nces in rates between smokers and inotismokers dire greater for myo¬ 
cardial infarction than for angina; however, the risk ratios are 
similar. - ..... 

; In * retrospective study, Hoyden-Stuck! ct alj (£/) found no asso¬ 
ciation of smoking w ith angina or other chert complaints. - r . 

Hie inconsistencies in data on tlic a.^ociation botuccn smoking and 
Ilia development of. angina maybe due in part to dine re nces in 
methods used to diagnose and classify angina and'to record'smoking 
habila m these eptdemiologiu ^tidies. Further standardization in this 
area may. help to determine more accurately the relationship of smok¬ 
ing to angina. - <■, 
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K*7. icu TV. n. Cam mi. TV p_ McXau,«a. P. M. CinntrHe p^Limc 
■ nU rlik ef cvri.n.-iry heart dito»<». !■•*,!»■ .!.!••»■ ilu,-. (.> 

- Th* I'raminirtutM .s;u«)r. tn: Wrn-t.-r. R L.. Hoffmann, |>. rUin-ra. 
Toward A Harmful Ci.pifrit**. C.A. Pufclie Hr. Ur a N-rr- 

Ice. .VitiMJlCinwr lactltutv Moumcnihti June i:»t. Its prow*!: 
W«w«att. R I'vrMituii icgiumnnlrattan. April i:»'*V 
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rtcrtt 2—Angina 1 -cctoriJ morbidity ratios anon* persona a~td 30-'.3 years at 
entry Into Framin;!un» Heart Study. cla«ifi*d by mi and number ©I cijarettea 
gaioked: 12 year*’ experience. 

Bopvcx: Kana«L,etat. (C7). 


Table 2.— Age-adjusted incidence rates per 1,000 males aged SS-S4, 
tnd morbidity ratios, for specified manifestations oj coronary heart 
disease, by smoking category: Ilea UK Insurance Flan Study 


0 r*ae at Mntioa 6n| 


I Inddtic* I locitme* I Jtarfii-tny, 


1. 0 

1. 37 

L# 

2.1 

r C2 

Lt 

1.5 

2. OS 

LS 

4.4 

6. 64 

41 


Current nonsmokrn........... ......... 3. 27 

Current cirsrcttc * movers-.. 7. 01 

Less than 2 pack?... 1 03 

2 or more packs................... 20. SO 


■MW Wrmbtatt, t. CJSfl. 

Jn the Western C<j 11 iterative Study, Ro-cnman et al. reported 
j l ;„{, cr . rates of silent myocardial infareiimm iu yuumrer men, and 
higher rates of rcruirvut my.i-mllal iufiucrintis at ail ages among 
those w ho smoked more than 23 cipiireitirs per day <72J. 

Frirdcmanu. et al. IFU rf|wrt«l romhirct ion* occurred more fre¬ 
quently atiim*!?-nmkemthan m>n~m«keri. 

Dorkcn (J.2) found .in a >eric* of ?~.t) men of all nges, in Thimbu re, 
who survived at lea,l 3 and up Co G years afmr their lii t iiiy.vanlUl 
infarction, that IW 1 f.v* tvreot) had -i-pped aw* ins vm.purely 
after the l»i>t infm. 'ti>w. Itt contra d.ofV'.Mibjertswh.* had dual from 
a second no •* anlial m far. t ion or <mUU n cm oiiary d+atli after having 
tile ho-j»it;il,*mly 2S (3J.3 (^ivl’IiI) lad given up smoking cumpiady 

irco.oon. 


( 1 *J| lth»rx«*?». R- If. ,K«o.omax, Sf.. J'SKi.'ta. C t>.. Si»avs. Tt. TVvbm, JT.. 
Kot.itciok. R. Cl I ill cully onrreeenucd L>y<x-ar<t'aJ lhf;ir»tb>o In. tfw 
TVe- tern C«U.i.bur-itite Cru.np Study. Anaefivan Journal of CArdiulujy 
10(C); 77C-T.V*. Juno IfriT. 

(J/J) Homiwman. M. II.. r*itoM*.s. M.. JcxKtJta. ,C- Starts. R. Wi r.w. M. 

Konricute. Il llfiyrmr and fatal 1 n»y>»rardi.il Irfuntion In tho 
W*?t«-ru Coilj|x*ra(Iv» Group Mudj. Aui**r»vaa Journal of Curdw’.ovy 
1? IR) : m t-T: j. JU4.o i;*d7. 

imi RjiiM.rw*.s?i.: M.. Smw. Hj, i;.i ur.trilj J.. lUns.ociU II TV‘r H*>r:tr.fsrU 
In AlUlnel-r..*. w „,| ir.umne-i.-cfcrr J#Ubt. IXui«bea Aivhte fur 

Kltnlvfau :‘Jinv.7a;.J'.H fc V ■ . , 

t#9) |i<iirk:i:». ||. Tl* e»|.4oey ■>( Mtnnrill.il |i»f iretle«— wIlH t*-f* r- 

fnce to cl&nTi-lfe. viNi.klnc oi»khi# j.ume «or.«tuir* isireut? au>l tt.»*»r 

, ■ kllh wiviwl li.-a/t n,t;.irk«. In: U'r«,|rr, K*l.. It.HTu. ibm. t*. 

"l’«w«m a |>.« ffirmfttl 4‘lf.irt-lte |l^h.--ta. P.H p«»4»b- lloattl. Vrte- 
. U+. Nat Inna I r«,i». vp InMltuto MutMcrai-li f. »*» 
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Relations! tire or CioAcem Smoking to Other His* Factors 

TKo ongoing prospective end other epidemiologic studies have 
yielded findings which permit of the interrelationships among 

cigarette smoking and other factors considered'to increosj tho rude 
of coronary heart disease. 
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Generally, the findings show that the incidence rate of coronary 
heart disease increases with age, both among smokers and nunsmokers. 
Tho morbidity ratio of coronary heart disease in smolders \cr?us 
lionsmokers decreases with age though the absolute number of excess 
deaths among smokers increases with age. 

Bigh lilovJ Prt «ture . %«]. 'J &' . . - 

Recent reports on the relationship between smoking and blood 
. pressure appear to support the findings in the 19G7 report: 

Although tho inhalation;of cigarette smoke is frequently accom¬ 
panied by acute tran* iticie vat inns in hh*nd pre satire, ht bit uni smokers 
tend to have lower lihwtd'ppj'sires itiau do :»iM*minkpp*. Kur.siven the 
presence of high bbn-d iim-s-nrc in an individual, smoking arts as an 
additional I risk factor lor the development of coronary heart disease. 

llcyden-Stwcki et al. (01) report that among jOQ workers in Switzer¬ 
land, smokers, part iculdirly heavy sumkerf, have lower blood pressure) 
aa a group than do non.smokers. Smokers also were found to have 
normal or subnormal weights in contrast to nonsmokers who had » 
greater mean weight; thus, confounding the relationship between 
smoking and blood pressure level. . Tibblin (J44) in a cohort study of 
Scandinavian men born in 1013, found a lower mean blood, pressure 
among smokers than a mans’ nonsmokers. As the population was clas¬ 
sified according to levels of blood pressure, a step-wi^e decrease in the 
prevalence of smoking was noted as the'level of blood pressure in- 
Table 3.—il/Van age and mean systolic and dlastohc Wood pus sure, 
iy smoking category: Lot Angeles Heart St tidy; 1002 


(744): Tt’jrux. C. Hlfh blood pressure to men «c«d 50—A population « 
saea'bom la 1013. Acta Medi<fc» Scaadmavlca (Suppieoieatun 
1-M..1SG7. 




Corrut g n»tir< rUtus 


NcnUftT Yr«1 y | SjUa'.K ' DiMltUi 
iwbp:u K» | 1 ; 


-- 723 1 


load: CW». V. A- tUJ. 

ereared. A similar trend for both systolic and diastolic pressures was 
also reported by Clark, et al. (23) as shown in table 3. 

In the study of GT5 aviators l r *J) smoking intensity, although not 
found to be associated significantly with systolic or diastolic blood 
pressures, was positively associated with pulse pressure. Keith et ah 
(J22) in a comparative study of workers in Great Britain,and the 
‘ United States noted! lower diabolic blood I pressures among smokers 
titan among non smokers in both groups; adjustment for weight 
variations reduced this diiTerer.ee appreciably, 
f” Muldrahy ( 107), in a ret respective study of 100 women coronary heart 
I disease patients under GO years of age. reported that .'*0 to O) percent 
I had diastolic hypertension lls.)- Hypertension and ciga- 

I rttto smoking, together or separately, were pre-ent in over 50 percent 
lef these patients. 

In tho major prospective srudie*. when both smoking and hyper¬ 
tension were present, an interactive-increase in the risk of developing 
coronary heart disease was noted. When,to these two risk factors 
elevated cholesterol levels were added, the risk of developing coronary 
heart disease was further increased (figures 3 and 4). 


<23) Cum. V. a, CitAvM.\?r. J. 3L. Coctaov. A. II. 
oa »r«olic en <1 di.iKi/16 blood pressure in itlie 
„ Journal ot Cbronic Di-<«*cs 20 : 571-061.UW7. 


Effect* of varloos factors 
f/>i Ancelcs Heart St ad 7 . 


(#23) Rcio. D. D„ IfotLa.-co, VP. W\. Rose. C. A. An 
cuLsr comparison. Lancet 4(7*31» : 1370-13 


An<; 16-American. eardioTas- 
iS. December 30, 1C-07. 







Source: https://www.industrydocurnents.ucsf.edu/docs/rrfkOOOO 
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- . Hyp ertension and Smoking . The article by (107) Muleahy does' 

contain any information on hypertension. There are 77-women reported to ha??® 
coronary heart disease and their smoking habits were matched with statistics"^® 
of the general female population. The relevant paragraph and Table are as 

lOilOWS: - r ,\ t-j^,- - .. 
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are as 




..Table 2 il!ustraw.*s the smoking experience of the 77 femnie 
patients-with classical CHD underHO years who were seen by 
The numbers are small and further study is clearIv needed, 
but already we can identify a .significant deficiency of non- 
smorier^ and ex -srr.oKcrs antons our. female patients compared 

TaMe 2 Ratio of smokers to non^mokcr* in 77 female patient* 
cmler CO year?* with i ill) compared to. estimated ratio in general 
female population for age group 35 to 59 in I SIC-1 


Category 


Smokers 

Ex-smokers 

N’onsmokers 


Prcxrut enquiry 

~\Z7f “ 

patient* 


Female population 9 
(age group J5-59) 

-N'o- of t~L 

tubjfcts * * 






, y -'- ' 






■ ■ at lh« 1% *Vv«rl ‘ . 

•Sourc*: **Slali.<aur* of Sn*>kin* it* the IrUh Republic/" R**e*reh Service*. 

Umiti-d. l>ublin. . 

to the general female population. Also, our 77 patients are on 
average more than 2 |j times heavier smokers than the gen- 
• eral Irish female population of the same age group. 

Our finding of a significant association between cigarette - 
smoking and CHD in women confirms the findings of M. F. 
Oliver of Edinburgh* who noted an excess of smokers and a - 
deficiency of nonsmokers and ex-smokers among 50 women less 
. than 45 years of age with cardiac infarction. He found little or no 
connection between cigarette smoking and angina pectoris among 
young women. Our~23 females with angina pectoris had a 
• lighter smoking experience than the 54 with cardiac infarction 
or acute coronary insufficiency, but nevertheless they had a 
1 heavier experience than the general population. 
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^lligh Serum CKoUmUtqI and R<htcd Diet 1 ^ 

Certain of the rvtrmpeetive «nd cro«*-*crtinnal studies (£?, /5/) 
have, in general, demonstrated higher cholesterol levels in smokers 
than in linnsnmfcvf*. l’iin-herli\ ct al. i lit 1 ) and Lane. ct at. <%’):r»*pnrt 
•iinilar timlin^.4. A ^tnli'!>y irt*yi!.*n-.MtJcki {?/) uf 500 Swi-* workers 
. -, found a similar trend but die differences between smokers and non* 
Smokers with respect to cholesterol levels and other lipids were not 
Statistically significant. ' ■-<?./:< ■■■'. - ' 

; A recent report ( W) describes some of the variability of interrela* 

. tionships among smoking blood pre-«nrc and cholesterol! levels in 
different population groups throughout the world. It concludes that 
though nonsmokers, tend ro be heavier and have higher blood pressure 
. levels than cigarette smokers, heavy smokers tend to be in the top 
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«.> Hct wj»-Sn. , cKr. S.. rptilt-nilnlOeie dcs Ucrzlof.irktes IMS. SchwvtzerU-ti# 
MeOUlnlidvp Vheh.mi.rhir«ft Willi: IMVJ5I0. November U, I'*-,'. 

(//.*») Piscmtfcr, G-, VKinur, Jr. U. Screening in Che early dlncncel* itml r , r ». 
?<nt,oa of ear.ll.Mmn, t 3r oi-.se. Journal of the Co to- of Ccq.tjI 
PraeUtlhnera j.i; k»;t. 

(3<) E(<I.li-wliilcsciv:il ^(u.Jiea re1*tcU n i-or.vury heart : Charart.-riMte* 

•* B,r ® ■*'»“.*■> in J>oven ro.rnerie*. K. Sinoklne habit*. Acta McvUc* 

•ceodinailca 1 Sur-plvmeat-U»l: liiOT. • r 
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Ttc rex S—Incidence of coronary heert enurne corn ayed SO-53 years at 

entry Inlo Peoples Cas Llrht and Coke Company Study, clarified u ta pret- 
- one* of sfeciwed ri*k factors: IMS-1062. 

•ovecx: Sttmler, ct eL (JJJ). 


’ deciles for blood pressure and relative weight. Cholesterol-smoking 
'■>*• • nil tionships described in these studies do not show a consistent 
pattern. 

’ In a controlled dietary intervention study of postin (ruction patients 
- Leren (57) foundl that smoking habits did not ittllucnce the serum 
; ^cholesterol level or the coronary heart disease rclap-e rate in the control 
.^ jroup. Among the study group of dieters there was a suggestion, 
-j. although not statistically significant at the 0.i)S level, that smokers had 
a higher coronary heart disease relapse rate than nonstnokerd. 


t/JS) Stavt**. J« BrmxsoM. D. >f., Lrvrxao:*. 3L. Ltnutio. II. A.. Mo/owsir*. 
L, Miclu. V. A... IUll. Y., A?»0CL>f a.-t. S. L. Cofon-iry artery rti—.i***. 
Statoa of p re rentire rfforu. Arcbircsof E or I room eotai Health 13U*: 
•22-335, September lOvG. 


f* 7 ) Leeca, P. Tbe eCect of plaima cholesterol lowerfne it 11 *! la male *urrlvorj 
of myocarUJat lu/jrtn«n. A controlled: *1 inM-a] trinL OtSa Jlnliro Srom 
dloarica ISoppietteat 4C6U 1-42. IOCO. . / 
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Physical /ruxcticihj '• 

Tha imlojti'MfNMit 1 and cmnhinvil rtTortn of cigarette ■ ynmkinir and 
physical actitity.as described in the llVt;? rep.m. crmtitme *to bo 
demonstrated ji> timrcdata are ni'fiuiiiilatftl, Tlw i>|(juivnt protective 
cflfcct of plty.Miiil activity »p|i\ a ars to Le :n.»re pronounced wirh regard 
to myocardial infant him than angina • (table 4; ffJJV). Diiferciiccs 
in methods of assessment of history of physical activity in case versus 





Tieni: 4—Myoeavdial Infarction morbidity ratios tmonc meo actd 30-59 year* 
•t entry Into Framing cam Hear. Study, classified accords? to presence of 
•elected vi»k fretors: 12 years ex;-crieccc (Jtlik factsTj ore; cholesterol level 
•W 250ms/KO nl„ systolic blood pressure over ICO am. U;.. jmokiflf over 
1 peek of cigarette* per day), 

: Ksecel, «t aL (TO), 


control groups may account for some differences in the incidence 
tates noted. 

[ Blackburn, et al. ff<?) found no relationship of smoking to the pretr- 
alenco of postcxercise ECG changes in a study of 10.2C0 nten age 40 
to 5J> years. However, there were only Ml) (3.1 percent) subjects with a 
^positive*' ECG response. 

Sociological, Psy'-\olo^<cal end Personality YarialUs 
" Two studies (d-J, 61) demonstrated an inrerre relationship between 
the frequency of coronary heart disease and the educational ilevel of 
the subjects. In the Bell Telephone System id), those men, without 
% college education had higher coronary heart aiscase rates than those 
with a college education. Also, thbse not attending colUge tended'to 
. smoke more. 

• In a study of factors related to coronary heart disease among Cleve¬ 
land attorneys (*>), the quality of the l.tw schools attended by the Jub- 

Tavvc 4 .— Annuo! agc^lyustcd \ncu\ncr. nztts of sptcifed manifesto- 
(ion* of connnry heart di*ta*t per l:000 n,alt t ayr-i S-j-GJi and cor¬ 
responding morbidity rat-os. by *ihoking habits and physical activity 
(/ojr: IJtaitii Jmurance Plan Sidly 
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(«) BLACK.cx.-f. II.. Ktr*. A_ K*.ro>tf. M. V** Bccuau. r. S. P_ Taxtoe. 
IL 1 a Relation of “jmitiv*- looteimu* el««.erorardL*»iraf*itc rr- 
•P° ow ‘* <® Olttr characteristics of risk. Clrculotioo >3(4) |Su|i|4*nicnt 
. HI: 70. Oclot'er 1507. ,_ 


‘■jy fuuuis, E. n. HtiLewTCTx. 11. K. Occupational atret*. law school 
airearcby. and oorosary artery d^ea^o In Cleveland attorney*. Psychoso¬ 
matic Medicine 39(1) : 72^-SO. January-rebruary 196V 
ffi. IIsnklc. L. E . Jr... Wnrrscr. L. II.. Lnui5. E. TV. Ucsn. J. Ba- 
JAMi.-f. B.. Kl.vo. R, PuKC.r. JL. F lx msecs. B. rtnoul Oiloiuiucj- 
ttoa, 19C3. 
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Poste xercise ECG Changes. The observations of (10) Blackburn 

et al. are very important because they relate to the incidence of 



ischemia in 10, 260 men. That 519 subjects had positive ECG response 
should not deter from the significance of the investigation. The reference 
is actually an abstract which is not normally cited as a primary source of 
information. Hower the 1968 document is full of abstracts and personal 
communications. ;V : 
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Relation of “Positive** Postexcrclse Elcctrocnrdio 
- graphic Responses to Other Characteristic* of 

. ij ^ 

r- 1 . . • •. ' : .V' 1 . .. 

>'! Henry Blachhum, Ancrf Knj t. Minneapolis 
Minnesota, Martti Kan: one n, Helsinki, Finland, 

*;■ F. S. P. V f on Buchcm, Haarlem, The Xetherlarulx. 

*• ond Henry L. Taylor, Minneajxdiy, Stinncinia. 

\ Lalforatorj of Fhyyinlogical Hygiene, Vniteruty 
■* of Minnesota, Mismcapolis StinnruM 

‘ - v The electrocardiographic ri-xpo»\e tn exerdse 
has become a powerful tool for identifying greatly 
increased risk of acute .coronary cpivnlos in 

" otherwise "healthy" individuals. It is now neces¬ 
sary to establish how much it really adds t j 
information over and above already known fac¬ 
tors of risk. This was first examined by a study 
of the interrelations of a "positive*' exercise ECC 
response with other measurable physical char¬ 
acteristics and habits. It is best studied in natural 
* populations which contain realistic proportions 
of "positive" and “negative" responders ami 
••' r broad ranges of characteristics. Here the frequen- 
d/.cv of 519 "positive" responses among I0,2fi0 
men aged 40 tu 59 years was plotted accord- 
J Ing to increasing obesity, blood pressure, ami 
. serum cholesterol, and activity and smoking 
/ habits. ■ 

The test was a standard three-minute, con¬ 
stant-rate step, and criteria for “positive" tests 
: Werc rigidly defined. The most important associ¬ 
ation was olincar relationship between frequency 
of “positive" ECC responses and level of sys- 
.tolic blood procure (P <0X001 Ijetwcen lowest 
and highest pressure classes). No relation of 
exercise response to fatness was found through 
the bulk of the distnbutiom but among the 
upper 20T of men ranked by skinfold thickness 
the rate of "positive" responses was significantly 
greater (P<G.C0I !>ct\veen lowest and highest 
obesity classes). There was a decreasing rate of 
"positives" with increasing physical activity 
" class and no relationship to scrum cholesterol 
or smoking habit. Evaluation of the prognostic 
power of the exercise ECC requires, at the least, 
-- consideration of age, *cx. blood pressure, and 
obesity. 
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- Jeet were ranked independently by n law school professor. Lawyers 
attending schonU in tlie "hijiUest law school qu.iliry ■rump*’ had * 
lower Tales of coronary heart disease than those attending schools in 
the Mower law school totality group." Aho, tbo-« in the latter croup 
’•: had started smoking at an earlier ape. 5ince additional differences 
were noted for other risk factors, smokinc alone uiav not be responsible 
for the total differcjscw in these rate:*. In both studies, it wa% hv pot Ice¬ 
'S Sued that with re?pect to susceptibility to development of coronary —- 
\ heart disease,,behavior patterns amt attitudes established prior to 
*’ professional training and prior to stresses result in" from job mobility •>■ 
and job tension, were more significant than the later stresses which 
resulted from their present jobs. 

V Recent data from the Webern Collaborative Group Study (7J-5) 
appear to show that among men . 10—10 year* of ape, cigarette smoking 
,* rJ , was associated 1 with severat coronary heart disease risk factors (table 
5). Though these findings may be statistically significant, tlie differ¬ 
ences between smokers and nastintokers were «malL >* 4 .: 

Table 5.— Age-adjusted m*ani for selected coronary heart disease risk 
factors end perso net characteristics, by smoking category: Western 
; GMaborciict Group Stady, r.alcs SO-13 years of age 

fen Vt^niicm «»*»(-» :Uoa d»M 





(Jsi Roseau*«, R. H.. Farxaui*. 31. Jmbsi, C D„ ZrraSMCz. A J. J\ 
\J eaul Cornu timcatioo, 19C&. 
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Bemm tholes ter^-.......... 

J17.2 

33L8 

+07 

BcU/Alphi ratio....... ... .... ..... .. 

U# 

11 

4-ias 

Ll(>atbumirt_...................... 

31.1 

1914 

-Xl 

' By*toliC blJcvJ [.rcijun_........... 

12C. 3 

123. 9 

+i* 

Z>i*sto(ic Wood pres cure............... 

82.0 

8 L 3 

-0 9 

• Pondera! ir.de ........... ....... 

13.6 

12.7 

+0$ 

Phjaic*! activity on job—............. 

L« 

t#3 

0 

Amount of exercise-...___ 

X 18 

AOS 

-6.0 

Income............................. 

Z76 

X 75 
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Taele 6. —Percent distribution by behavior type of smokers and non- 
smokers: lrrjfcm Collaborateve Group Study, malts JO-^0 years 
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Behavioral pattern type A is characterized by an enhanced com¬ 
petitiveness, drive, aggressiveness and hostility!, and an excessive sense 
of tinto urgency as cotur.wcd to typo Ik There was a difference in 
tho distribution of personality types A and U among smokers and 
nonsmokers (tabled). 

The foregoing data refer to concurrent .oltarvat ions pat bored in 
10GO-19G1 on 1.1 men who were tlien fire of manifestation* of 
coronary heart disease. A follow-up of this population during tho 

next 4*/. vears di-M'ra-d 1 hat cigarette smokers exjieriemred sub-dan- 
tiall y higher rates nonary heart disease than tim-e ulmhudlncrcr 
ftnokod. This finding t* bawd *»U:data fur men 1:»—1!) years «f a?e. 
which have adiu-ted for the 0*11 foci ml in? inithiviuvs of related 
task factors,such as age,ch«»Us*UTol,etc. (table 7). 
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Table 7 .—Incidence nf new mronnnj heart disease by smoking category: 
Western Collai/uratin Group Study, males 63~' t D years of aye 
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940 

38 

29 

former cigarette »mover*__ 

241 

• 67 

02 

Pip* and cigar ooty--- 

406 

27 

16 

|-15 eig.imtn___ 

212 

5i 

92 

16-25 ci<arc*l«s___......... ....... 

436 

• 89 

02 

26 cigarettes and ever---...._ 

42J 

M 

104 


'. The coronary heart disease rate for those men smoking On or more 
cigarettes a day is seen to ho about three times greater than lor those 
who never smoUotL The rate fur former smokers is still rather high, 
even after adjustment for concomitant variables. The largest impact 
of the adjustment procedure is noted among this group, anti suggests 
that thoie who quit may have done so because they were already a 
relatively high-r^k group for reasons other titan smoking. The rela¬ 
tively low rate among men smoking only pipes and cigars is noted 
In this as in other prospective studies. 

Tho nature of the association of smoking and coronary heart disease 
Incidence among type A and type B personality groups is not easy 
to characterize or interpret- Among the type A group, the pipe and 
cigar smokers and the light cigarette smokers had the lowest rates 
•f incidence of new coronary heart disease, while the highest rates 
were found among those smoking 2C or more cigarettes a day. For the 
type II group, the lowest rates occurred among those who had never 
smoked, and the highest among the light cigarette smokers. The a re¬ 
adjusted rates of new incidence of coronary heart disease per 10,000 
B>cn 33-19 years of age are shown in tabli 3. 

- Additional data to permit concomitant analysis of these variables 
and those in table T are needed. 

Table S.— Incite nee of new coronary heart disease by smoking 
category and behador type: Western Collaborate* Group Study, 
males S3-43 years of age 
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Total _____ 

01 
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53 

13 

Foffntf Jttiokcrt, * ^ ^ • W~m.m 

107 

36 

Jfipt and cisan only. __................._....... 

IS 

36 

Cigarette*: 



|-1 A , , „ .. . 

IS 

60 

16-25 _ _ _ 

us 

33 

26 and over.. .................................. 

149 

61 





Beta: tMHSAU,t.U.(/ll). 

Lane, et al. {3C) found significant relationships of smokins: intensity 
and duration with personality factors—impulsiveness,emotional insta¬ 
bility and belligerence scales. 

Thomas 043) after reviewing various studies of psychological 
Ttrinblcs related to coronary heart disease, cowhides that smoking 
may have different effects on ditferent personality types and at differ¬ 
ent anxiety levels. 

Multiple Risk Far tors 

Th« acceptance of a multiple factor causation hypothesis for coro¬ 
nary heart di.-ca«o emphasizes the need for more smihUiicntcd statis¬ 
tical analyses of appropriate dhta. Our -understand im; nf the relative 
Importance of -various risk factors from the limited nmnljer of such 
special analyses has not I wen altered l.dguincantly from that obtained 
by more convent ional .statistical analy-en :(«/•*). 

Clarification uf the apparent independence of *crcr.d of the major 
risk factors lint* fivulredJ 

Truclt,ct al. (/ii) eraphasizo that the major ri«k factors are noted 
to have n different: order, of importance l.yittfs and ***. Ciimreite 
•ranking is particularly important among younger inaha as noted in 
table 9. . . 
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|/|J> Thokjj, C. H- Un nvarette imoKiac. coronary orarC tflwaw. ma roc 
genetic hiypotboia.: Jobaa Hopkioa XeUical Journal UO-Tii. 

February 1CVL 


t.15) i LraTtr:*. r. IT. Ttcillcrliif coronarr heart iU«m. Journal of the .lacrl- 
can Wcitlml A~**-iafl.m cOtUDi: IlWirt, ^(traiN-t II. |W. 


IMS) Ticcrr. CnasriKut,. J„ Kasscl. ST. A mulUmtlrte aiMlys'i of the 
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✓ " ' Review of Psychological and Personality Variables. The sentence 

describing the (143) Thomas article does not do justice to her excellent 
discussion. The article is reproduced in its entirety because it discusses 
another way of interpreting association between cigarette smoking and 


coronary heart disease. 


• ON CIGARETTE SMOKING. CORONARY HEART DISEASE. AND 
■ - - / THE GENETIC HYPOTHESIS 1 

-v,. 

>.v<"-::\ -.CAR01JNX trDELL THOMAS • * 

' f‘?. 2?' ~ ^Defect merit cf Medicine, The Johtu Hopkit u Vtihxriitt Schell of Medicine 

... '•*_ leeched for publication September H. |So7 

' Whac is the basis for the association between cigarette smoking and coronary 

; . heart disease? Although coronary disease is the most frequent cause of deatli in 

. ■ . the United States today, and the majority of men smoke cigarettes. die answer 

to tills question is still ob<uie. in 1936, Doll and Hill reported a significant 
statistical relationship between cigarette smoking and death from coronary dis¬ 
ease which has been confirmed by odicr prospective studies (I—The difference 
between smokers and nommokers in respect to coronary disease mortality is 
relatively small, however* complied to the ten- to twentyfold differences often 
noted in respect to deaths from lung cancer in the prospective studies renewed 
by the Acvirory Committee to the Surgeon General of the Public Health Serv¬ 
ice (9, page 161, Table 5)* In contrast the median mortality ratio for coronary 
disease was 1,7 (range 15 to 2.0) for seven prospective studies of smokers and 
nonsmokers (9, page 523). 

Many people have concluded that a causal relationship between cigarette 
smoking and coronary disease has* therefore* been established, but some haw 
pointed out that such an association could* be equally well explained on the 
grounds that 1) smokers are constitutionally different from nonsmokers, so that 
smoking cigarettes give*; them more cf a physioltrgical or psychological boost and 
2) cigarette smokers are more often the preccronary type of individual than 
nonsmokers. There ha\e been scattered pieces of evidence that this may* in¬ 
deed* be the case (10-16). At the time of the Surgeon General's report, these were 
' sufficient to warrant the statement that "male cigarette smokers have a higher 
death rate from coronary artery disease than non-smoking males, but it is not 
dear that the association has causal significance.** (9. page 327). 

In examining the evidence that the statistical association between cigarette 
smoking and coronary heart disease may not be a simple cau>c-and-c::ect 
relationship, two facets of the genetic hypothesis, 

1) that cigarette smokers are con^ittnionally different from nonsmokcrs, and 

2) that individuals with a high risk of developing coronary' heart disease are 

constitutionally different from those with a low- rhk, - ^ 

v can profitably be considered together. Although the implications are basically 
genetic* the tenn "comliiutionar is used, here rather than "genetic** because 
most measurements of adult men. whether physical or psychological, represent 
the phenotype, or manifest characteristics of the individual resulting front 
die interaction cf his genotyjxx or genetic make-up, and the environment. The 
degree to which the ehsironment interacts with the genetic component varies 
greatly according to the trail under consideration and the particular external 
circumstances. Certain trails, such as the blood group;, are not known to be 
modifiable bv natural means. Others, such as stature, are modified only under 

w> • 'i <■ • • • vxik »j» lunpocicJ by Rrvcjtth Cum lIT.-OtSVl, Nalioiul Intiiiuln o( ilratlh 
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70 CAROUSE BEDELL THOMAS 

such adverse conditions as severe underruurition, while the proportionate roles 
played by genetics and environment in such characteristics as body weight, ar¬ 
terial blood pressure, total scrum cholesterol level and personality structure are 
still being vigorously debated (17-29), While- the genetic hypothesis does not 
necessarily contradict the various environmental hypotheses, it does limit them 
and diminish their importance by asserting that not all individuals ,-re equally 
susceptible to adverse environmental influences* 

Reports of actual genetic studies in this area are limited in number. Differences 
have been found in the distributions of such genetic markers as the blood 
groups and the ability to taste phenyl thiourea (P.T.C.) in populations of smokers 
♦and nonsmokers; these findings are in harmony with the genetic hypothesis 
(12, 15). Twin studies carried out abroad point in the same direction. Mono¬ 
zygotic twins showed a higher degree of concordance than dizygotic twins in 
regard to smoking habits (30). in monozygotic twins with discordant smoking 
habits, coronary disease way not more frequent among die smokers than among 
the nonsmokers (31, 32). The numbers involve*! in these comparisons were too 
small, however, for definitive statistical evaluation. 

Somatic variables reported to show statistically significant smoker-nonsmokcr 
differences range from a series of anthropometric measurements to resting heart 
rate and blood pressure (13, H, 16). The mean differences in all of ihe>c com¬ 
parisons have been small, however, and at times have varied in direction from 
study to study, as in the case of weight (!*}, Id). Moreover, die small circulatory 
differences observed could well be the result of the smoking habit rather than a 
true constitutional difference. - 

Perhaps the most thought-provoking sin oker-non smoker differences lie in the 
psychological area. There is a considerable body of evidence to show that the 
personality of smokers differs from that of nonsmokers in important ways (33- 
38). In the words of Eysenck, 1; “smokers tend to be more emotional, more 
neurotic, more given to anxieties, more tense, more likely to suffer from the 
so-called psychosomatic symptoms*' than nonsmokers, and 2) “smokers tend to 
be more extroverted, nonsmokers more introverted.-—Extroverted people tend to 
be sociable, to like parties, to value good food, drink and the good things of life 
generally—to take risks more readily, to act without regard to consequences, and 
to find it difficult to stick to tile same task day after day*’ (39). Schubert has 
emphasized the jxaint that the smoker seeks physiological, social and psscl;;;logi¬ 
cal arousal (-10). His findings among college students,, based on the Minnesota 
Muhiphasic Personality Inventory, revealed that, compared with nonsmokers, 
smokers more frequently describe them selves as 1) being bore! and seeking thril'v 
2) behaving in a Socially unacceptable fashion, and 3) having masculine traits. 
Smokers aho scored higher on an impuNivity *ca!e. 

Work from our own laboratory indicates that psychological smoker-non- 
smoker differences arc of considerable importance. As part of a long-term 
prospective study of the precursors of hyp i tension and coronary disease, dis¬ 
criminant function analysis wa, used to test the hypothesis, that cigarette smokers 
arc different from nonsmokers in a number of jnychobiclogicaj w.iw (11;. The 
overall differentiation between nonsmokers and two groups of cigarette smokers 
in a population of male medical students was found to be highly significant. 
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♦ CIGARETTE SMOKING AND CORONARY DISEASE 71 

Cigarette smokers had- substantially greater anxiety scores 2 than nonsmokers; 
heart rate and anxiety showed the greatest discriminatory powers among the 
seven variables used. Cholesterol and pulse pressure contributed to the differ¬ 
entiation to a lesser degree, with anger close behind. These findings, taken 
with those of others cited above, suggest that outstanding characteristics dif¬ 
ferentiating cigarette smokers from nonsmokers reside in the realm of per¬ 
sonality, —■ V- ■ 

It was, therefore, intriguing to find that anxiety was the most important vari¬ 
able in a similar discriminatory analysis based on parental history of coronary 
2 heart disease (43). Virtually the same population and variables were used; in 
particular, the measure of anxiety employed in the two analyses was identical. 
Again, the overall differentiation was highly significant. On die average, die 
group with fathers affected by coronary heart disease reported a higher anxiety 
level than did die group with- both parents unaffected, whereas the group whose 
mothers had coronary heart disease had lower anxiety scores than the group 
with two unaffected parents. Depression was significantly less evident in both 
positive-parent groups. Although they aided in the discrimination, anger, dia¬ 
stolic pressure, height and cholesterol level made much smaller contributions. 

From these two discriminatory analyses, several striking points emerge: 

: 1. die same psychological characteristic, anxiety, was an important single 

variable in differentiating cigarette smokers from nonsniokers and in 
. 1 distinguishing subjects with a positive parental history of coronary dis¬ 

ease from subjects without such a history', 

2. die two criterion groups of smokers, which were selected on a quanti¬ 
tative basis in respect to number of cigarettes smoked a day, did nor have 
significantly different characteristics from each other, and 

3. the two groups with a positive parental history of coronary' disease fell on 
. opposite sides of die negative parental coronary disease group in respect 

to their mean anxiety scores. 

Since a rather simply-derived anxiety scale proved to be a highly significant 
variable in both the smoker-nonsmoker differentiation and the discrimination 
between groups with and without parental coronary' disease, the interesting 
possibility is raised that die Jink between cigarette smoking and coronary heart 
disease has to do with anxiety under stress. Dees other research about the 

coronary personality tend to support this hypothesis? 

More than twenty years ago, Dunbar described the personality profile of pa¬ 
tients with coronary occlusion as one of compulsive striving, with an urge to get 
to.the top through hard work, self-discipline and'mastery of others (H). Her sub- 

* • Anxiety Sectes v.’frc La-cd <<n the answer* qiven by IO^Jj medical stud-nts to a questionnaire 

•penally rltvrvd f r the Study of the !*:■ rut-ors of Hwvcrtenuon and Cmoaary Disease (II, 42), 
The qiKMinnnaiic cniitMft of a iiit of I’a habits'cf nervous tension (IINT)i ti:c subject was asked 
to clicc!s all the-reactions or opcv bjiuvior characteristic c.f him when under strew. Tattcriu 
of rex "sen <c ts sue* s: were detriCTUiu-d by means of a phi:correlation matrix; scales were derived 
from the HNT item* ihowiiv* lhe tierces of asviciation v.uh each other. The reactions 

comprising die anxiety scale cu.'idst of iw»n.ui /eWiW*, £tnrrol temicn. <?ijficutly siefpin^, ton 
of ahMife, tranuloKUieu and ur*e to cnnr.tle, alt of which showed st^niheant poviticc corret*- 
tions. and to er.t. which was negatively correlated (II. 160). 1 he anxiety, scale s 


therefore. ranged from 40 to — I# 
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72 - Caroline bedell thomas * 

jccls ucrc hospitalized patients under the age of 55. She came to her conclusions 
through psychiatric interviews supplemented by the Rorschach Test. 

Since that time, there has been little agreement in regard to a psychodynamic 
personality pattern associated with coronary disease (45). There are some indica¬ 
tions, however, that there may be two major coronary personality patterns- which 
are diametrically opposed to each other. Bahnsun and Wardwcll, using home 
interviews plus self-administered check lists, studied 32 white men aged 35-61, 
who had survived their first attacks of myocardial infarction, and compared 
them with a control group (16). They found some differences between die cor¬ 
onary patients and die control group in respect to their feelings and attitudes 
toward their parents. The coronary group, however, resolved itself into two 
discrete subgroups which were almost the opposite of each other: the seif- 
oriented, regressive tjpe corrcsjxmding to the mother-oriented coronary patient 
(X = 19) and die socio-centric and controlled type corresponding to the father- 
oriented patient (X = 13). . ' 

The mother-oriented group showed the following characteristics: 

1. they identified with their mothers in terms of iicr personal manners and 
intimate behavior identification 

2. they were among the younger coronary patients ; * 

3. they were passive, stating that they frequently day-dreamed or “sat and 
* did nothing*', often lacking interest in and commitment to work 

‘ : 4. they showed dependency by tending to turn to others for help when in 
trouble : ; . 

5. they were not compulsive and showed little concern over “face** 

6. they had strong succorant needs • 

7. they had low ego strength and self-acceptance 

& they were unstable in that they often felt mixed-up; tense and worried 

9. they showed a trend toward anxiety and depression _ * . - 

10. they frequently made use of regressive defenses 
M. they showed insufficient control of aggression. 

The father-oriented patients, on the other hand, showed the following char¬ 
acteristics: ' - v .--. 

: ], they identified with their fathers through somatic and social image 

vV # identification v - ' 

■ : 2. they were among the older coronary patients - 

;* r 3. they were active and self-reliant 

4 . they showed strong compensatory socio-tcntric needs for achievement 

5. they had considerable self-control and ego strengdi, with high self?- 

... acceptance ami self-esteem . 

6. they clung to social norms * 

7. they had concern over “face** 

8. they resorted frequently to the use of compulsive and repressive de¬ 
fenses in order to perform as solid citizens in spite of an unsatisfactory 
underlying self-image 

9. their social commitment represented a flight from (hernselves. 

Both the mother-oriented and the fathei-oiicmcd coronary patients were con¬ 
sidered by the authors to have failed in establishing their own id entitle* ill a 
satisfactory manner. 
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CIGARETTE SMOKING AND CORONARY DISEASE 73 

In 1961* Ostfelc! and fils co-workers reported a four-year follow-up of a prospec¬ 
tive epidemiological study of coronary heart disease in which the Minnesota 
Muhiphasic Personality Inventory and the 1G Personality Factor Questionnaire 
were used to obtain measures of personality in men ‘10-55 years of age at the 
start (47). They found personality differences between the 48 men who, since 
being registered ini the study, had developed symptoms of angina pectoris and the 
37 men who had had myocardial infarctions. (They did not give the mean ages 
of their groups). On the average, the 1771 men who had; remained free of clinical 
coronary disease showed personality profiles which lay between the angina 
pectoris group and the myocardial infarction group. Their findings indicated 
that the men in the angina group complained significantly more about somatic 
symptoms of all sorts and worried significantly more about the state of their 
health, even in the absence of objective findings, than the men in the infarct 
group. The angina group also reported greater lability in cardiovascular func¬ 
tioning and greater emotional lability and suggestibility. When the noivcor- 
onary group was compared with the total coronary groups no significant dif¬ 
ferences were found in their MM PI scores, but the IG PF indicated that the 
coronary’ group were more independent in their social relationships, more 
suspicious of the motives of other people, and; had greater feelings of inner 
tension. 

A prospective study of coronary heart disease was initiated in 1950 by the 
Western Collaborative Group ($). Friedman and Rosenman, the leaders, had 
previously described an oral psychological questionnaire by which the specific 
behavior pattern of a subject could be classified as Type A or Type B. They con¬ 
sidered that Type A was the coronary behavior pattern. It is characterized by 
excessive drive, aggressiveness, ambition, competitiveness and a sense of time 
urgency. They described Type B, on the ether hand, as the relative absence of 
these characteristics.: Answers' to tins questionnaire were part of the comprehen- 
iivc data collected at intake on over 5,C93 subjects. After two years, 54 of 1,5S4 
Type A men and 1G of 1,593 Type B men had developed coronary heart dis¬ 
ease, more than a threefold difference. After four and' a half years, there is 
still a predominance of the Type A behavior pattern among the subjects who 
developed coronary disease, but the difference is less striking (45). It should 
be noted that a substantial number of Type I> men did develop coronary dis¬ 
ease; again the evidence suggests that at least two precoronary personality types 
arc involved. 

That there are at least two major types of coronary disease has been suggested 
by clinical studies* also. In two groups of men dying, from coronary heart disease, 
for example, those diagnosed as having cotonarv disease at their last periodic 
health examination were compared wim tho>c whose heart disease vas un¬ 
detected at that time (49), The latter group was younger, and contained nearly 
twice as many heavy cigarette smokers and 1 nearly twice as many men with 
hypercholesteremia as did the group with-diagnosed heart disease. The facts that 
1) both hyjK.*rchc!cs£crcmia and heavy cigarette smoking have been more closely 
associated 1 with death from coronary disease at younger loan at older ages (cf, I able 
20, p. J h)5, ref. G, S. 49); 2) the anxiety-linked "coronary personality"' was. more 
often found in younger coronary, patients by Bahuson and Warducll, and j) the 
prej>om!cra»cc of new coronary events in Typo A subjects was greatest in 
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. Roscnmnn and Friedman’s \oungcst age group, all tend to support Oliver’s state- 

mcnt. “Indeed, there may be at least two major tyj>es of coronary disease—one * v ; 7^' ‘ _ 

associated with an active metabolic disorder and another associated with ad- /r ; Ji'.-' 

vancing agc“ (50). ' >•.;-<\\ p-.-- : ""l* if:? 

•' Much remains to be done before the psychological factors underlying either • 
the smoking habit or the coronary diathesis are fully understood, but it looks 
more and more as if the kind oj person one is has to be taken into account. f 

Whereas a decade ago, Hammond said, “there is as much reason to suppose that 

* • ° . . I* i . L ' : 1 'vr^v'-- 

; - cigarette smoking causes nervous tension as to believe that nervous tension 
causes cigarette smoking,” it now seems possible that both statements are true,’ 

5*"but for different types of men, so that one uses smoking as an cnergi/er, the other •^*'^, 1;.L J- 
r : v as a tranquillizer (51). Our own findings and those of others point to the ’^/’/ 
existence of distinctive personality traits in cigarette smokers, on the one hand, • •• * 

> V and in precoronary individuals and coronary patients on the oilier. Inasmuch 

a - as a specific pattern of anxiety under stress was significantly ictated both to ;r “ 

cigarette smoking and to parental coronary disease, anxicty appears to be one ■/ ; 

kind of common denominator (41, 43). In three studies, anxiety has been de- . 

• scribed as characterizing one of two groups of coronary patients or precoronarv ;v : ^ 

individuals—the mother-oriented group of Bahnson and Ward well: (46), the ■ 

angina group of Ostfeld et al (47) and the Type A behavior pattern of Friedman , -'•' V v s -'Si -y 
and Rosenman (S). The familial occurrence of coronary heart disease has been ^ 

... documented, and points toward the involvement of genetic factors (52, 53). It ./ 

seems likely that smoking habit patterns; too, are, to some extern,, expressions of - • , 

inborn differences. Intensive investigation of the sources and kinds of anxiety, 

and how destructive forms of anxiety can be identified and relieved may be the V ' , “1 V r 

next important step in the prevention of coronary heart disease. . 
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Gentile and Constitutional Siudlct 

Baer (5) found that heavy, smokers among college males were taller 
than light hii inkers and n-msmokors. I-atioi, et ai. (St?) n l-a found'sig¬ 
nificant a»*>ciatinn*: l**twren IhkIv firm measurements, including 
ponderal index (liumgli Hot with height or weight individually), and 
amount of smoking in the study of over 0*3'aviator*. 

Table 9 ,—Linear discriminant Junction cntjjicitnts (in -etandard 
vniU) Jor rcr.'.xij ritk.Jtutnrt. in coronary Avar/ diicaac, by sex and 
age: 12 Year FramU:>jKam Study 
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Ccderiof (18) has emphasized the value of studies of twins for 
investigating aspects of: coronary heart disease and presents certain 
luggested modifications in methodology. The 19G7 Report (1Z&) dis¬ 
cussed tlie studies by Cedcrlof on Swedish twin pairs fiW. 37 )1 His 
data on American twin pairs was recently presented and showed re- 
rolls similar to those of the Swedish twint /id). 

- The problems with interpretation of these studies arc scvemlj The 
■ imaU 1 numbers of cases and the combining of data for both sexes in 
\ various subcategorics make rales and ratios subject to significant 
chance variations. In addition, use of a questionnaire for angina, with 
only modest levels of reliability and validity requires a larger study 
population before definitive conclusions can be made. The lack of 
. information on the distribution of risk factors other than smoking 
m subsamples of discordant twin pairs and the total group of twin 
pairs makes the comparison of ratios fer prevalence of symptoms 
difficult to evaluate. The inclusion in the "smoking” group of those 
who had slopped snacking up to 3 year* previous to the study, would! 
also tend to diminish thedi Sciences between smokers and nonsmokers. 
Definitions of discordant smoking habits must eonfnnn to those differ¬ 
ences identified as significant in the large-scale population studies. 
;V. The fact that discordance for smoking does occur among monozy¬ 
gotic twins certainly indicates that the .bunking habit cannot be deter¬ 
mined by genetic factors alone. Twin studies with further sonhiitica- 
tion of design^ larger numl»cr of cases, better definitions of;disease,; 
and more significant identification ofdi-cm-dant exposure* have the 
'potential of contributing substantially to our understanding of the 
interactive factors in coronary liieart disease. 

In an article reviewing some of the epidemiological evidence in the 
Zy 2 years subsequent to the 1964 rrpon, S’lizcr (J3?) concluded that 
there was r.o substantial evidence to indicate ft further a*o<<iation of 
cigarette smoking with coronary iicart disease beyond that stated in 
the 1964 report. . .. 

* Seller alluded to what he called “inconsistencies” in the recent 
literature relating to duration, airtonut. agy. inhalation and mode of 
tobacco smoking-with coronary heart disease. 

Tho addition of many more per.-nn years of experience, from the 
new and continuing studio, provide* data since cite 19A-1 Report that! 
can bo analyzed age-!-|veifually\ When this is done most of thc^e “in- 
leomsisteneies’’ Hi.-appear. 

Seltzer’s Conclui>imi is contrary to that of mo-r epidj-miologi-ti! who 
are familiar with the current research. Kurtiionunre, he has not con¬ 
sidered the imjinrtant relevance of the p.\|»criniemil. parJiol.igical, and 
clinical data that have l>ecn reported since 1961 concerning cigaretto 
•making and cardiovascular diseases. 






1968 Page 382 


«> 


Daks, D. J. Height, w*icht. tnrt p<Mulcf;it Indrs of coll«re Mir ui4> n 
sad DotuajoVrr*. Journal of rsjcholucjr 64: tOl-lftft *rf*rfuUrr ■ !>;* 





•0 

0 

w 


Ctmmw. R The T«lue of f\v(n etwllr* In rpidemioldsy. World Medical 
Jwirvai 14(0 c HK-lil, .Vov? ul«r-Iirt«i<brr lfto. 

:• • -■ ; -i-- 

Ctaroibr. R. Fkimika, L. Joxkkov. R. Kal/. L. Jfortitditr ( imw «*«*>». 
Kfttotic twlrt*. Anbive* ox Far iron mental Hcaltb 19<2>: J4C-i*A 
ruary 1 PG.V . ■ ... 

CcocKtor. rsrncao. U. Joxssmr. R. Kau. T, Respiratory #rnpcoo« 
tod -aiielo.i ( r>tori»~ to twin* with reference t«* xnrftiar habits. 
ArchlTM #f Knrir on mental Health 13(C) : 7.6-737, December tbuft 


(ifs) SttTTt*. C. C An eealaatloa of the effect of »neldoc oo ccmnory heart 
. disease. Ij Et-MciQlOlo-u-al evnlpore. Journal of the Ameri«™o MedUal 
Assort*Lioa 20313) : ib3-2u0. January 15.10C3. 


•* v I■ 

•i’r : ... t. ~Z . / .• i • 

- vr ? 




'£r, 

*■'.'**$* 










ps77wwwiiridustrydocuments.ucsf.edu/docs/rrlk0000 



-•O:rv * 


A. 


; 1968 Page 382 (a) 


Seltzer y s criticisms * The questions raised by (129) Seltzer have not 


.. ■ - , v> v '•'* 

' :> "-t *. " 
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been adequately answered by the 1968 document. The article is reproduced , 7 l' 4 v’ 
in its complete form.. • . • 
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I n January 1961, the Surgeon General's Advisory 
Committee on Smoking and Health* in consid* 
ering the available information on smoking and 
coronary heart disease (CHD) (International Sta* 
tistical Classification [ISC] *520) reported that 
**male cigarette smokers have a higher death rate 
from coronary artery disease than nonsmoking 
males, but it is not clear that the association has 
casual significance/* 

Three points should! be noted. First, the commit¬ 
tee left no clou hi that there wa.^ a consistent statis¬ 
tically significant association among cigarette 
smokers of increased mortality and morbidity from 
CHD in men, particularly during middle life. Seven 
large completed or current prospective studies of 
smoking and death rate gave a Cl ID median mortali¬ 
ty ratio (current cigarette smokers to nonsmokers) 
of 1.7* with no significant r»cc;n deaths among 
cigar and pipe smokers. Second, the committee 
recognized that certain factors other than smoking 
were known or thought to predispose to the condi¬ 
tion or to be also associated with an increased 
incidence. Included am~rg these were aae, sex, mor¬ 
phological constitution, heredity, occupations in¬ 
volving responsibility and low levels of phys¬ 

ical activity, diets hi^h ;n saturated fats, high Mood 
prt>-ure. high scrum tholes Urol level.', and exces¬ 
sive obesity. Third, the punt was made that if it 
could lx? shown that cigarette smokers and non- 
smokers had significant constitutional differences 
apart from anydi:f«reRccs that might be can sr<! by 
smoking itself, th*-n the postillility would; exist tha* 
some |»jvdi*pnvitb»ji of smoker-* to the dwa^e might 

tr»»m (h» |V|*iHiiwnt cf NoUii*fin l^rv*rrf I’nivrMitV Srhool 
*4 I’ui iw H***l:fi ^ 

u» »/.j Hunbr.-foo Av*», fiZgl lft 


also be of constitutional origin and not caused by 
smoking. Alter reviewing some of this evidence, 
the committee concluded* “In spite of some bits of 
suggestive evidence the existence of ba?ic constitu¬ 
tional differences between smokers and ronsmokers 
Is not presently established/’ 

The Surgvon General, Luther Terry, MD, on 
Jan 29, 1961. speaking of CHD stated, . . the 
committee was unable to reach a firm conclusion 
as to the roll* smoking plays in causing or precipi¬ 
tating a death from this disease. We need to find 
out for sure whether srr.ckir.g is a factor in this 
disease or whether it should be exonerated . . . we 
have no real clues as to what it is in tobacco that 
influences coronary artery disease, if indeed it 
does/” 

Since publication cf the Surgeon General’s Re¬ 
port on Smoking ar.d Health in early 1964, there 
have appeared many statements with regard to the 

See alto juTZfS WO r.nd 2^1. 

relationship of cigarette smoking and CHD which 
go far beyond the limited conclusions of the Sur¬ 
geon General's Advisory Committee and the then 
Surgeon Ger.* mb S 'me of thv.-e statements come 
from US Public Health ofacials;, from responsible 
persons in re.' dieir.e and <ci**rre f anrf frrm numer¬ 
ous medical .societies throeg : i "jt the country, as 
wt-il'as rr. ir.y other source. ['• r examp'**. in 1965 it 
was stated, “Ultimate climir.ntion cf cigarette 
smoking ... would m an the saving of some 250,000 
Americans from premature deaths caused by or as- 
fiociau-d wiib cigartMe smoking . . . half of th/'se 
premature d-aihs a^-ociated with cigarette smok¬ 
ing are due to cardiuv-asciiiar diseases, p.irticularly 
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coronary artery di-ease. . / j n it»65 p it was 

affirmed that .. the association [American Heart 
Association] believes that there is a total of ap¬ 
proximately 250^000 excess premature deaths asso¬ 
ciated with cigarette smoking each year in the 
United States, and that of those, about 125,000 are 
associated with cardiovascular disease, principali¬ 
ty coronary heart disease. ♦. . We have excellent evi¬ 
dence that heavy cigarette smoking, a pack or more 
a day, particularly accelerates atherosclerosis, and 
accentuates its effects, makes it wor-e. This ac¬ 
counts for the increased premature deaths that are 
associated with cigarette smoking so far as coro¬ 
nary artery disease fc.concerned/ #, ‘^. ,:l .*t. s '.: In 1966 
it w?3 said, “In view' of the mountain of evidence 
now available this is no longer a ‘controversial’ mat¬ 
ter. The massive evidence indicating that cigarette 
smoking is a major coronary risk factor in middle- 
aged Americans and British men have been re¬ 
viewed in many places . . Again in 1956. it was 
declared . , unforgiveable for us to write oil the 
48 million adults inthe United States who arc now 
cigarette smokers. After all, these are the people in 
whom the extra hundreds of thousands of prema¬ 
ture deaths will be occurring each year for the next 
20 or 30 years; these are the people who suffer from 
-...the300,000extra coronaries...*’ 4 . 

From the statements, . . it is not clear that the 
association has causal significance” and . . the 
committee was unable to reach a firm conclusion as 
to the role smoking plays in causing or precipitat¬ 


ing death from this disease 


of the Surgeon 




General and his Advisory Committee on Smoking 
and Health In January 196-1. we have since been 
presented with 'T31.C00 excess deaths,” “125.000 
excess premature deaths,” “300X00 extra coro¬ 
naries” each year that are “caused by” or “asso¬ 
ciated with cigarette smoking.” .. • / 

y? Attention should be focused on the phrases 
- **caused by” and “associated with cigarette smok¬ 
ing.” These phrases clearly imply that the conse¬ 
quences of smoking cigarettes Ls a variable amount 
of excess premature CHD deaths. But no such im- 
* plication can be drawn from the conc!u>ion of the 
Surgeon General's committee of 1964. The latter re- 
: ' ported a higher death rate from CHD among male 
cigarette smokers than among non>mr*kers. If one 
were to transcribe this statement in terms of “ex¬ 
cess deaths,” then it could be stated that there 
was an excess of Cl ID deaths among cigarette 
'X smokers than among r.nnsmokers. To shift from ex¬ 
cess deaths among cigarette smokers to excess 
deaths associated uilh cigarette smoking is to at¬ 
tribute causality to cigarette smoking, an attribu¬ 
tion which the advisory committee was unable to 
reach. 

. ^ \Ve have no rea-on for assuming that w hat we are 
dealing with hi re is a matter of semantics. Rather, 
the more likely event is that tbse * ta t enter. ? scaus- 
J? ally linking mortality front CHD among cigarette 
.y^mokers mu>t represent con*!u-i')n> r*-.». bed by 
5^ aome from new evidence available since the ismj. 
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* ance of the advisory committee report in 1964. It 
becomes important, then, to inquire into the natun 
of this new evidence. At the same time, it is necc> - 
sary to inquire into the availability of additional 
new evidence bearing upon the question of genetic 
andi constitutional factors between smokers ar.d 
nonsmokers, particularly insofar as they are rekit- 
ed to the etiology of coronary heart disease. 

Some readers may object to the use of the phr.iM 
“caused by.” since the words “cause and effect” an 
extremely difficult to define clearly. In using thc>e 
words, we are following the practice of tire Surgeon 
General’s 1964 report, which attempted to ex plum . 

(pp 20-21) the meaning which that committee at- ; 
tachcd! to the term causality. In stating “cigart-t!** * ’ ' J 

smoking is causally related to lung cancer in mm.” 
the Surgeon Genera!’* committee implied that ciga¬ 
rette smoking increases the probability that lung 
cancer will develop in a man. With regard to cardio¬ 
vascular disease, the committee states!, “it is not 
clear that the association has causal significance,” 
implying that the evidence available to them was 
insufficient to judge whether cigarette smoking is 
an effective agent in increasing the probability of 
death from cardiovascular disease or not. ...v,;-, 

Purpose of the Report 

The purpose of this report, then, is to review the 
more important publications dealing with smoking 
and CUD which have appeared subsequent to the 
Surgeon General’s Report on Smoking and Health 
in 1964, to answer the following question: 

What is the nature of the additional evidence on 
smoking and CHD which has resulted in the mag¬ 
nification and extension of the claims of the edect- 
of cigarette smoking on mortality and morbidity 
from CHD? 

This particular communication (part l) will con¬ 
sider the epidemiological evidence only ar.d is limi:- 
ed to data on rr.cn. Subsequent reports covering ex¬ 
perimental and elinirai data, and constitutional and 

genetic evidence are planned. /" ' U / 

. This analysis of the epidemiological evidence was 
submitted for publication almost simultaneou-i; 
w*ith the appearance of The Health. Consequent *' 

°t Smoking.■ a Public Health Service review pi:** 
hshed in Into 1267/ Accordingly, this is an indej* * 
dent analysis and dot's not contain references to 

comparisons with the 1967 report. 
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The Material " 

^ In the .!*■• years Mr.ce publication of the Surgi- 
General’.s report of 1264, a certain amount of e; 
dem in logical r(.x*aa*h has Ix*en completed or co: 
timjeil in this country or abnud. For the purpo- 
of this report, crin.-ideration has bevn given to t: 
more pertinent studies as follows: Doll and Hi!, 
study of British rhvtors/* the combined Alba: 
an ^ ^ f;irn * n -hnm htudy,*° EXim’s US vetera 
study,’ 1 Hammond’* prr*sp<ictiv<» study, 14 the Can 
.ui.in \et4-r.ms 'itudv. ’ the Kvans County. Georg 
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study, 1 ' Reid and co-workers* migrant study.** 
the health insurance plan (HIP) studies,' 71 " and 
the national health survey. v / 

These investigations are not always comparable, 
since their study designs lead to incidence rates of 
disease manifestations in some and to prevalence 
rates of disease or illness disability in others. Inci¬ 
dence rates of mortality or morbidity derived from 
longitudinal prospective or retrospective studies 
may be quite a different matter than prevalence 
rates of disease, illness, or disability derived from 
cross-sectional studies of whatever nature. These 
distinctions are important and must be kept in 
mind in assessing- the respective findings in these 
studies, especially in connection with mortality ra¬ 
tios computed from different base lines. The first 
four studies listed above are prospective studies of 
mortality or morbidity with attendant death rates 
or incidence rates of disease manifestations in large 
populations, and hence have certain fitments of 
comparability. On the other hand, for example, the 
national health survey is a prevalence study and 
does not identify the rate at which various types of 
morbidity develop in dirTerential groups in the pop¬ 
ulation but simply reports the recent existence of 
illness or disability, or both. As such* its findings 
under certain conditions may be spurious and at 
best are supportive in nature when they identify 
relationships previously established in incidence 
studies. . * ' 

(It is to be noted, however, that “surprisingly 
good agreement** between prevalence and incidence 
results was found by the Framingham heart study 
with respect to relative risks for CHD.} 5 * 

While all of these investigations deserve detailed 
individual analyses of their findings,, the limitations 
of space do not permit such elaboration. Many 
important discrepancies or inconsistencies (as well 
as consistencies) in various aspects of these studies 
are overlooked when the results of the studies are 
characterized solely by their main conclusions. A 
topical analysis of important aspects of the studies 
aflords a productive approach to an understanding 
of the relative consistency of the results of the in¬ 
vestigations. • ' " :.«%%?.''$£ .v„- ; . 7 • 

. Epidemiological Data Published Since 

Surgeon General's Report cf I2S4 

The more important new evidence relative to 
mortality and morbidity from CHD ts summarized 
according to the follhwing subject categories: ( 1 ) 
overall mortality and: morbidity-in smokers and non- 
smokers, (2) morbidity from angina pectoris,. (3) 
mod«r of tobacco smokin?, (4) age of smokers, (5) 
amount of cigarette smoking. ( 6 ) duration of ciga¬ 
rette smoking. (7) inhalation, and 16 ) di-ea^e rates 
in ex-smokers in relation to the duration of the 
cessation of smoking. r ; . 

Overall Vortc.htx and \Ujrhtdtty in Smoker* and 

-Th«- Sw.-i-m G-prnlV IM i*p»rt 
conrlu<!< il th.it m.i!*-«r. tti* «n*iSwr* h>'<- a high¬ 
er 


jives the same results, 
findings. This is not 







smoke. All the new' evidence gives the same results, '*** ; 

a confirmation of the earlier findings. This is not 

surprising, since the conclusions of the IS 04 report 

were based on “seven large completed or current ■y*- 

prospective smoking and death rate studies.’* Ad- 

ditional new' prospective studies or the extension of 

observations on previously reported current studies - 

on the same or similar populations would not be ex- , V£ : t 

pected to give different results. Similarly, all the 

new evidence on morbidity, with the exception of . 

the Tccumseh study of Epstein ct a!, 11 confirms the 

existence of higher CHD prevalence rates among 

smokers than among nonsmokers. It Is not clear ' 

why the Tecuir.<eh study CHD prevalence rates 

are higher in nonsmokers than in smokers at every 0'-'? + 

age level up to 70 years. 

The new* evidence does not change the basic na- C 

ture of the association of higher CHD death rates **.' 
in cigarette smokers. It simply confirms the pre- 
vious evidence. The new data, either through long- 
er observation periods of follow-up of ongoing ■&<, .•-tVUt« 
studies or through additional studies of large popu- . ,«T 
lations, in the main merely serve to provide an 
opportunity for a more precise look at various in- 
terrelationships. Furthermore, there has been no 
change in the intercity of the association, such as 
would be suggested if the new data showed con- 
sistently higher average CHD death rates for sraok- J . .... ; . 

ers compared to ronsmolters than did the older . ^ , • " ' 
data. Eut this has not been the case. The Surgeon %'/• 

GeneraFs 1964 report indicated a median mortali- v .:* 

ty ratio of 1.7 among persons currently smoking v 

cigarettes. It is seldom noted, however, that the - _ 

Dell and Hill study cf British doctors 7 (one of the : 

key mortality studies) showed a 33^c greater mor- . •; /.'/ j 

tality rate for cigarette smokers from “CHD with- ... 

out hypertension** than r.onsmokcrs, a figure far be- . v j ^ 

low that of most other prospective studies. But in ' ' '•••'* 
the main, the average value of the mortality ratio 
in the new studies is approximately that found in " 

the older evidence. '• " 

Angina Pectoris.— The Surgeon Ceneral’s 1964 
report makes bric-f mention of the fact that “angina ^ 
pectoris ... is less closely associated v.itli cigarette \\ ^CJX 
smoking than is myocardial infarction.” Available ■ ‘‘0f 

new mortality data support the conclusion that . • 'V.i'Sji 
cigarette smokers have higher death rates associat- : ^ -SiJ 
ed with myocardial infarction than nonsmokers. " ^ 

But the new data appear to l)e ambivalent with ^ 

respect to angina pectoris. ' ^ ' 'C 

The combined Albany and Framingham study'* 
clearly shows no significant increa-e in Lncidcnce . ' 
of angina among cigarette smokers compared with ^ 

nonsmokers. It was even found thnt the morbidity 
ratio (Framingham series) for those who smoked 
20 or more cigarettes per day (7S) was below that 
of the non-cigarette smokers (S6). Th.e conclusion 
arrived at was that “The risk of anzma pectoris as ■ 
the sole or initial manifestation of CHD appears to je 

Ik* unrelated to the tobacco habit” On the other ' 
h:imh l>oth the IMP 1 and Reid and ct^workcrs* 

. niigrant'* studies gave op|>osite results. The HIP 
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Study (based on incidence) reported a statistically 
significant association between ci caret to smoking 
and angina pectoris among men. The authors of 
this study, however, caution that, “variations in 
•methodology and diagnostic criteria may explain 
this departure from other studies* ob>erv;it:on of 
no diJTcrer.ee in risk for angina among cigarette 
smokers and non-smokers.'* The migrant study, 
based on prevalence of angina-like symptoms, is in 
agreement with the results of the HIP study. It is 
quite probable that Epstein efc al’s Tecumseh 
study’ 4 also provides evidence of an absence of as¬ 
sociation between smoking and angina pectoris, 
since their data showed a slightly lower prevalence 
of CHD (angina pectoris -or electrocardiographic 
signs of myocardial dUea.se) in smofcers. ‘ : >. - ■ 

It should b-e pointed out, in further reference to 
angina pectoris, that Cedorlof ct aid 4 in a study of 
morbidity among monozygotic twins from Sweden, 
found a similar frequency of angina pectoris among 
smokers and nonsmokers, a finding in general 
agreement with the data of the combined Albany 
and Framingham study. , / .. ',.>-.-<4 ; • • 

Uncomplicated angina pectoris comprises about 
20% of ail manifestations of CHD in men: elimina¬ 
tion of such cases would mean elimination of a 
significant segment.-of CUD cases from considera¬ 
tion of being related to the tobacco habit. 

Mode of Tobacco .Str.ahing .—The Surgeon Gen¬ 
eral's 1P54 report pointed out that *\ . . the asso¬ 
ciation of coronary disease with the use of tobacco 
in other forms [apart from cigarettes] has not been 
•Inking." All the new evidence with regard to pipe 
and cigar smokers showed little or no increase in 
their death rates from CHD over that of nor.-mak¬ 
ers. In the ca-e of the Dell 1 .and'Kill study of British 
doctors,’ * pipe or cigar smokers gave a lower death 
rate than the group of non.-mokers. In the Dom 
Study of US veterans," the mortality ratios of per¬ 
sona who smoked agars or a pipe were virtually 
the same as that of nonsmokers. The Hammond 
study of American men’ 4 showed pipe smokers on 
the whole had lower CHD death rates than r.on- 
smokers, while the cigar smokers tended to have 
slightly higher rates than the nonsmokVrr. * 

Overall, it may lx? said that the new evidence ap¬ 
pears to establish a lack of a>-nidation of excess 
deaths due to coronary heart disuse among pipe 
or cigar smoker'*, a Io>* qua lined finding than given 
in the 1C64 report: CHD di-ability, on the other 
hand, may show slightly higher frequency in pipe 
or cigar smokers than non smokers. 

The fact that there appears to lx. 4 no evidence 
for excess CHD death ri-k among pipe or cigar 
smokers is a matter of conmierahU* importance. 
Thu result from epidemiological surveys is a dis¬ 
quieting finding to those engag' d in the study of 
the otlrcU of tobacco smoking on health. For the . 
most pari, the problem lias been simply. ignored, 
perhaps in ti.e h«qx* that sc.nwhuw or oilier it would 
just disappear by it-i*!f. fvi:t the di^ordanre of an 
excess mortal:tv due to Ciil) in cigarette -mokers 


but not in cigar or pipe smoker* cannot be *unv 
manly swept under the rug. 

Nicotine in the tobacco *mokc U regarded h;. 
many as the agi-nt responsible for the etTects on 
coronary heart di-en-s*. However, this discordan t 
in disease ellinrts is inex plica hi** in terms of amount 
of nicotine and other constituents of tobacco smok* 
The 1964 report stated. “Calculations indicate 
the nicotine absorb'd <40 60 mg) from six clears 

equals that from 5'l cigarettes inhalotL*" The Doll 
and Hill study of British doctors showed no signifi¬ 
cant differences among cigarette smokers between 
the CfiD death rates of inhalers and nonrnhalers.* 
We know very little alwut the (Mssibic* mechanisms 
which might explain why cigarette smokers have, 
greater CHD death rates than nonsmokers while 
pipe and cigar smokers do not ‘ : . - v*- 

At the present stage of our knowledge, this anom¬ 
aly Is inexplicable. It is clearly a subject for further 
re>earch. For now, we can only conclude that this 
discrepancy between the mortality rates of cigarette 
smokers vs.those of cigar or pipe smokers Ls dilrieult 
to reconcile with the concept that tobacco smoking 
Is causally related to exe ss deaths due to CHD. 

Age cj Smokers.—Virtually all the new-studies 
confirm the finding of the 1964 report that death 
rates from coronary heart disease are relatively 
higher in male cigarette smokers compared to non- 
smokers in middle age than in old age. In general, 
cigarette smokers more than 65 years of age have 
lower CHD morality ratios and disabilities than 
those loss than 65 years of age. This may, in part, 
reflect a selective survival effect in smokers and/or 
a diminishing rfcfc for CHD among cigarette smok¬ 
ers relative to other influencing factors with ad¬ 
vancing age. .- , ‘ - - -- 

It impossible that the relatively greater CHD mor¬ 
tality ratio among younger smokers Ls more a func¬ 
tion cf the diilerential age changes in CHD death 
rates of nonsmokers than of smokers. The poir.' 
can be illustrated by comparing the CHD death 
rates according to age of smokers and non-moker- 
with these of the general US population. In the US 
population in 1964, the death rate due to CHD of 
men ages 55 to 64 was 2.6 times greater than tha: 
of men ages 45 to 54, 2.2 times greater in ages 65 
. to 74 than in ages 55-to 64. and 1.9 times greater 
in ages 75 to 64 than in ages 65 to 74. ar In compari 
son, Dorn’s data*’* on veterans currently smoking 
cigarettes showed CHD death rate for men age* 
55 to 64 to Ih? 2.5 greater than that of m**ii 

ages 45 to 54. 1.9 tirrc-.M greater for ages 65 to 74 
than ages 55 to 64, ami 1.6 times greater in ages 
75 to S i than in ages 65 to 74. Further, in non- 
smokers (“never smoked or occasionally only”! 
from Dorn’s study of veterans. CHD death rate for 
ages 55 to 64 was 10.0 tirm-s greater titan that nl 
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the smokers parallel those of the US general popu¬ 
lation much more closely than do rates of the non- 
smokers, with the nonsmokers particularly diverg¬ 
ing from the general population in a far greater in¬ 
crease in CHD death rate from ages 45 to 54 to ages 
55 to 64. Furthermore, in Dum‘s study of veterans, 
the death rates for smokers nre somewhat lower 
than those of the general public, and the death 
rates of persons who do not smoke are still lower. 
While it is difficult to make direct comparisons of 
death rates from one population to another, is it 
possible that the nonsmokers represent a very spe¬ 
cial and markedly singular group in the popula¬ 
tion, more so than the smokers? '■ 

Amount of Cigarette Smoking .—The Surgeon 
General's 1964 report states, . . the ratio of 
smokers’coronary death rates to those of nonsmok- 
ers increases progressively with the daily cigarette 
consumption.” This increase in CHD death rates 
with increas'd amount of smoking was found in a 
number of studies. . - , • 

However, an examination of the new data since 
the 1964 report reveals a very complex and hardly 
consistent picture. To begin with, a consistent posi¬ 
tive gradient of CHD mortality with amount of 
cigarettes smoked is found only in the Dom 
study, 11 Reid and co-workers* migrant study 14 (in 
British and Norwegian born but not in native bom 
US men), and in white men of high social class in 
the Evans County, Georgia study." "There is cer¬ 
tainly no clear gradient [of CHD mortality] with 
number of cigarettes smoked*’ is the report by Doll 
and Hill in their survey of British doctors (a rising 
gradient is apparent in younger hut not in older 
men), and no clear gradient is found in the Cana¬ 
dian veterans study,“ and in the Negro and white 
men of low social class of the Evans County, Geor¬ 
gia study. 14 \ ' -'• ->* 

Significantly, the majority of the new studies 
show inversions or inconsistencies in the gradient 
of mortality or morbidity with average nural>er 
of cigarettes smolicd daily. While it is true that in 
virtually all chess instances, those who smoked the 
most cigarettes give consistently higher CHD and 
myocardial infarction rates than these who smoked 
the least, the consi iteney cf the gradient is broken 
down as between the groups which smoked the 
least and the internudh.te groups, with the inter¬ 
mediate rates the same or lower than the rates of 
the groups which smo’ d the least. Inversions be¬ 
tween the groups which smoked the least (usually 
less than a pack a day) and the intermediate 
groups (at least crc pack but less than two packs 
daily) are to Jk* found in the combined Albany 
and Framingham >tudy, M * the Hammond study, 1 " 
Reid and co-workrrv migrant study (native bom 
objects ).,”* the HIP investigation/’ and the na¬ 
tional health survey.; ‘ ‘ ", 

Accordingly, it cannot h«* sul that t..e new <*at.i 
omf.nn the fruit* of the 1961 report w;:h re-p*ct 
L' tft a iM'u:,*.>.i sf.vlii'Jil f.JID rm*f?n.:!y 

smoke/ 
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the contrary, the new data, with its many inconsis- 
tenries and inversions in the “rising gradient,” in¬ 
dicate that this whole subject is not as clear cut 
as it appeared at first blush. ~v** 

’ Parenthetically, it is to be noted tliat almost 
identical inversions in body build measurements 
according to amount of cigarettes smoked have 
been described by Seltzer in his study of morpho¬ 
logical constitution and smoking habits of Harvard 
college graduates/* ; -.v 

> Duration of Cigarette Smoking .-The 1964 re¬ 
port made no comment with regard to duration of 
smoking and CHD rates. Since the 1964 report, 
k there have b^n three important studies which have 
dealt with this subject. The combined Albany and 
. Framingham study'*' found an absence of associa¬ 
tion between duration of heavy cigarette smoking 
and risk of myocardial infarction. In Dorn's US 
veterans study there was also no significant rela¬ 
tionship b- tween duration of cigarette smoking and 
risk of death from CHD; Kahn summarized this 
by stating that there was *\ ... an almost perfect fit 
of the data with a hypothesis of no relationship to 
duration/’" And in the Canadian veteran* survey 
there was no clear gradientof increasing CHD mor¬ 
tality with increasing years of smoking experi¬ 
ence." In fact, in this material, the mortality ra¬ 
tios for heart and circulatory diseases for thoie who 
had smoked cigarettes for 20 to 39 years (1.5) were 
lower than tho^e of individuals who had smoked 
for a perir>d of only 5 to 9 or 10 to 14 years (1.7 and 
Irrespectively). 

It is notable that while duration of cigarette 
smoking-is considered an important factor in con-, 
nection with lung cancer mortality, the new evi¬ 
dence since the 1954 report points to an exonera¬ 
tion of this important element with respect to CHD. 
The evidence would appear to be consistent with 
the conclusion of the authors of the combined Al¬ 
bany and Framingham study that it is ", . . not 
any cumulative e.Tect of inhaling cigarette smoke 
which precipitates myocardial infarction and death 
frem CKD. 

This has led to the suggestion by the Framing¬ 
ham heart study that coronary heart disease is only 
acutely connected with cigarette smoking not 
chronically connected* acting by the “triggering of 
a lethal arrhythmia or thrombosis in subjects 
predisposed by an already compromised coronary 
circulation/"' If this is indeed true, then the effect 
of smoking (by their suggestion) would Iw limited 
solely to those persons with “already compromised 
circulations.” Does this signify that cigarette 
smoking is without deleterious efleet on those with 
a normal, healthy coronary apparatus? 

Inhatcfion.—Thn Surgeon General's 1964 report 
states, . # at each level of consumption the ratio 
(mortality ratio) increases with amount of inhala¬ 
tion reported by thesi-inker*/’ : 

^: On teas subject the new data give conflicting n*- 
In thtf l)c!l and Hill study of Bnti-h doc- 
. stated, “Only small and statis- 
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fically insignificant difFer* ares were observed in 
coronary disease without hyjn*r tension {li'T pshm 
in inhalers). . . Furthermore. the dt»ath rate fur 
noninhalers (5.09) was substantially higher than 
. that for nonsmokers (9.29). We should not hise 
sight of this latter point. ff more extended ner¬ 
vations of British doctors beyond the present ten 
years* observations tend to confirm this finding 
this would make it appear that something else 
. apart from the inhalation of cigarette smoke is re¬ 
sponsible for the higher death rate from CHD of 
smokers over nonsmokers. In this regard, other 
known risk factors and constitutional dim^er.ccjs 
between smokers and nonsmokers would have-to be 
given more serious consideration in the totality of 
the problem than has been accorded them up to 
now. 4- • ■ g*' • V'-: .- - -V. - f>> 

Hammond’s prospective study, 1 * on the other 
hand, exhibited a tendency for CHD death rates to 
increase with degree of inhalation. The data might 
have been more illuminating, however, if the non¬ 
inhalers had not been lumped together with those 
who inhaled slightly. Again we find that Ham¬ 
mond's subjects who did not inhale or inhaled 
slightly had much higher death rates than the non- 
smokers. - ; ' 1 v* 

Ex-S/noJfcers.—The 1954 report points out that, 
•■inen who stop smoking have a lower death rate 
from coronary' disease than those who continue.” 
and cites the six-year experience of the combined 
Albany and Framingham study’* and Hammond 
and Horn’s” 44 months follow-up of more than 
187,000 American men. ■: 

The studies since have added considerably more 
material* but the nature of the results can hardly 
be said to clarify the subject. Thus, while Doll and 
Hill’s study of British doctors** Dorn's study of 
US veterans," the Hammond' study of American* 
men/* and the study of Canadian veterans'* give 
lower CHD rates for ex-smokers than of those cur¬ 
rently smoking cigarettes, higher CHD rates are 
found among ex-smokers than among those cur¬ 
rently smoking cigarettes and r.on-mokers in the 
Tccumsch, Michigan study,” Reid and co-workers* 
study of migrants,** ar.d the national-health sur¬ 
vey. 4 * The combined Albany and Framingham 
study’* shows former cigarette smokers with a low¬ 
er CHD death risk than non-mokers. and about the 
same level of CHD‘risk for fatal and r.onlatal myo¬ 
cardial infarction as between former cigar* tte 
smokers and n<»n-mokers. The authors state, “The 
risk of CHD or dbath for ex-cigarette smokers in 
these two populations (Albany and Framingham) 
was nearly equal to the ri-k foe those who never 
smoked...” _ 

The mortality ratios of ex-cigarette smokers 
found in Dorn’s data recede to an intermediate 
position.In-tween the com*>iMruling figt;ri*s for cur- 
***** smokers and nonsniokers, and that former 
, cigar and pi;** *niokvr* have higher mortality ra¬ 
tios than tho>o whiM'ontmu** (as liorii Ltd 

reported earlier)/* Dorn hail >ugg»-»t« d that many 
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^nrnkfn may have *tnpj>e<l smoking because of ;f| 
health, but did nnt understand why this'-should be 
true for cigar anti pipe smokers but not for cigar* :te 
smoker*. For this reason. Knhn excluded fmn: his 
calculations tho^e individuals who had 
smoking becauM* of dix-tors’ orders, but the <:T«*ct 
persistet| among cigar find pi|»c smokers ju-i the 
same. Knhn does not fmd “obvious” why thi> * ::*vt 
persists. Some complications were also apparent 
in the Hammond study.” Ex-cigarette smokers 
who quit recently (less than one year ago for thu-e 
who formerly smoked 1 to 19 cigarettes a day and 
less than five years ago for those persons who 
smoked 20 or more cigarettes a day) had CHD 
death rates as high as or higher than persons cur¬ 
rently smoking cigarettes. This seemingly anoma¬ 
lous finding was further investigated in another 
study by Hammond and Garfmkel* in which ill 
health was suggested as a complicating factor in 
stopping smoking or reducing cigarette consump¬ 
tion. They reported that the bios introduced by 
the influence of ill health on smoking habits “makes* 
it difficult to evaluate the degree of benefit derived 
from giving up smoking, and even more difficult to 
determine whether giving up the habit results in a 
reduction of death rates soon nf;er/ r 

Further conflicting results are to be found with 
respect to the first years after smoking is stopped 
and the long-term cessation of smoking. A sharp 
fall in CHD mortality u seen in the Doll and Hill 
study" in the first five years after the subjects 
stopped smoking (followed by a rise In the next 
period), but only moderate declines are to be found 
in the early years following discontinuance of smok¬ 
ing in Dom’s US veterans” and Hammond’s Amer¬ 
ican men/* The CHD rates of cx-smokers, after 
the longest period of cessation of cigarette sn: ik¬ 
ing, fall to a level below that of persons currently 
smoking cigarettes but still higher than non.-look¬ 
ers in the Doll and Hill/ Dorn, 10 and Canadian 
veterans studies/* and in the Hammond sure* y of 
the category of persons who smoked 20 or mare 
cigarettes a day. 1 * In the Hammond study. :he 
CHD death rate dropped to the level of non.-r >k* 
ers for the persons who smoked 1 to 19 cigj'- :tcs 
a day. v.' 

The extreme difficulties, in these kinds of ud- 
iea, of clearly unraveling the effect of discr :in- 
uancc of cigarette smoking on CHD rates is r ag¬ 
nized by Doll ar.d Hill/ Kahn, 1 ' Hammond «.nd 
Car fink el/* Epstein et al,” Reid et a!/* K* V** 
and others. Doll and Hilli who gave much a * n- 
tion to this subject, pointed out, for example, "at 
much of the fall of mortality with dl-contmu \ce 
of smoking ”, , . may k* an artifact, due mere to 
the selective failure of doctors to give up sir...I at g 
when they are already ill/*' Epsum et al. i:. 
pin nation of their higher CHD rates of cx-sm* r» 
relative to both current smokers and non>nvv *V 
have said that their finding **. *. is to In* t-xpe * d, 
wnce ms w*ith Unay; crevnore likely to 

continue the habit.” 4 * “ 
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{he bias introduced by ill health on smoking habits 
‘‘dirties up” the data of ex-smokers and makes it 
therefore difficult to establish clear-cut trends and 

effects- _. ; ..... v . h;j ., 

y V : •' ■ - Summary ... ; 

With this presentation of the additional informa¬ 
tion since the Surgeon Generals 1954 report on the 
- . subject of smoking and coronary heart disease 
- (considering the epidemiological studies only), we 
f are now able to assess the nature of the evidence 
A which has led to the extension and magnification of 
the claims of the effect cigarette smoking has on 
mortality and disability from CKD made by nu¬ 
merous people. 

“" ■* The conclusion of the Surgeon Generali 1964 
Report that male cigarette smokers have a higher 
death rate from CHD than men who do not smoke 
-has been confirmed in the new studies published' 
since the report was issued. This conclusion must 
be accepted as an established observation. But the 
question still remains as to the interpretation to 
be given to this statistical observation. The most 
such an epidemiological observation “ . . . can do 
is to demonstrate the existence of a relationship 
between cigarette smoking 2 nd various health 1 char¬ 
acteristics; it cannot establish any existing, rela¬ 
tionship as a causal one,"** and **. . . inferences 
on causality cannot depend on the demonstration 
of association alone/ ,J “ The first phase of the epi¬ 
demiological approach to a disease problem is the 
determination of the statistical association; the 
second phase is the derivation of biological in¬ 
ferences from the pattern of statistical association.’' 

What inferences, then, may be drawn from the 
additional epidemiological evidence which has ap¬ 
peared since the 1964 report? And particularly, 
since the 1964 report concluded . . but it is not 
clear that the association has causal significance/* 
what new inferences may be drawn with respect to 
causality? ; . ■ -V-.v.v.* ■ ■ ■' ^ 

,' Our survey of the new epidemiological evidence 
/ has indicated that, for al! practical purposes, pipe 
* or cigar smoking is not associated with excess 
; deaths and disabilities due to coronary heart dis- 
ease (CHD), leaving cigarette smoking.as the focus 
of necessary attention. The weight, of evidence, at 
the moment, is that angina pectoris as the sole or 
:* initial manifestation of CHD is probably unrelated 
to cigarette smoking, There are still some lingering 
questions with regard to the prevalence data in this 
regard, but conclusions drawn from prevalence 
data are generally considered less reliable than in¬ 
cidence rates. This would leave myocardial infarc¬ 
tion (and sudden deaths) os the principal condi¬ 
tion* statistically nswiated with cizaretto smokers. 
In this connection, Doll and Hdl have pointed out 
that a relationship with smoking is characteristic 
of only a little more than one-half the total num¬ 
ber of deaths attributed to coronary throm?>o>U.* 

: ;5 : ; This err^ion of postulated CHD smoking ri-ks is 
k. further enhanced by the Kr.uningiLjiii heart study 




which suggested that the effects 
limited to those persons with “already compro¬ 
mised circulations/’ 

With respect to amount of cigarette smoking* 
the new data do not confirm the finding of the 
Surgeon General’s report of a consistent rising 
gradient of CHD mortality with increased amounts 
of cigarettes smoked; but on the contrary give a 
complex and hardly consistent picture showing a 
profusion of inconsistencies and inversions. The 
new data have in effect rais-ed serious questions as 
to the validity of the 1964 report on this point. 
Duration of cigarette smoking has been found to be 
unassociated with excess CHD mortality in ciga¬ 
rette smokers in the new data, and conflicting re¬ 
sults are obtained with regard to the effect of in¬ 
halation. Finally, the new data dealing with the 
effect of discontinuance of cigarette smoking (a 
subject considered of such great significance in 
lung cancer mortality) frequently give contradic¬ 
tory and inconsistent' findings, and pose a virtually 
insoluble problem as to valid interpretations and 
conclusions that may be drawn from such data in 
the present study designs. The bias introduced by 
the ir.fiuence of ill health on smoking habits makes 
it extremely difficult to determine whether giving 
up the habit actually results in a reduction of 
death rates soon after. Accordingly, in some re¬ 
spects the epidemiological evidence is less clear now 
than at the time of the 1964 report 

It is, therefore, difficult to see from the new 
epidemiological data how valid causal inferences 
can* be drawn that c:gr.ret!e smoking n linked to 
excess CHD deaths or that the excess CHD deaths 
are “ccuscd by" cigarette smoking. Wc do not 
know* whether or not there is a causal connection 
between cigarette smoking and increased deaths 
from coronary heart disease. 

The present state of our knowledge still sug¬ 
gests (as the Surgeon General’s Advisory Com¬ 
mittee’s Report on Smoking and Health stated in 
196-1) that “male cigarette smokers have a higher 
death rate from coronary artery disease than non¬ 
smoking males, but it is not dear that the associa¬ 
tion has causal significance.” * ^ - \ 

ThU inve-tipition w.ti vj(T<.r(rrf in part by tfie Fund for R<- 
Mntrrh *rA TmcIufi? of the I>*uir?ni* , nl of Nutrition. H»r\urtj 
UnivrrMtv Shoof of PuMtc Ilotton. > 
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Imitxce or Smoking a NO Nicotine on Hlood Limm 
EpidemioJ^nicnl Studies ' v..-. v '*> , Ai\.; 

Tho results of epulcmiolostcal studies on the relationship of smok¬ 
ing to scrum lip'itl Wvels have not U*:i oonsiafcnt. Several sttulirs 
reported no «igiuft*ant diiTirvnret in scrum cholesterol ( 7 c.‘, 4 /); Cl, 
ISO) ami triglyceride levels (J'), GI) between smokers ami nun-mok- 
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U« nwrn. r, lustuao. tt, lit hcxtoitt*. u iraaeniv epmemiotr^cs 
dell© I'm hrmit'h<> cci irvvtU'l «lrl (vnit«*tiK'ari<i> rtt ft. Stefan* 

,, ’ ^ Witfci'fM. Gloraole dCUVArtinozcieroM 4: lfhi»l 

era. In their study of tsvuu, Ithmtstrantl, ct al. (II) state that pro*r\ uso) r*x nucucif. r. s. p. 
longed smoking had an inrign: Scant clTect on all serum lipid levels 


in their monozyg^ic twins and only elevated phospholipid* in their 
dizygotic group. However, they quote a personal communication 
from Carlson, et aL who found elevated trigrlccridc levels in smokers 
in a. prospective study of o.OCO persons, > 

Id a very comprehensive study of w 7 former naval aviation cadets 
|over a period of 2 * years, Unrl.im et aL f- 55 );investigated tlio rehuion- 
sliip of various constitutional ar.d environmental factors to serum 
lipid and i lijmprwfcin levels. They fmind that scrum Sfi 0-12 (beta), 
lipoproteins ar.d Canuterol levels were related to cigarette smoking 
and that the duration of smoking alio had a signineam correlation. 
The authors fell that the rchlit Ion ship of smoking to these lipids w as 


presumably direct, Lcc.vu-o cigarette smoking did not correlate with <s,) Ktuiwu u. A:. Jimi xrz. J.. lUtux, ft, ZascttiXL D. Modifieutinn of 


Scrum lipids. nutrition and atherosclerotic e»m* 
plications In n*a. Acta Mclica ScnaUiuavica lM(-t); 40d—1<>1 April 
• 18GT. . . ‘ 

U7) Bimt*T«AXB. It. Lctdmav. T. Serum Hpl*K smoking awt berrdity. Act© 
Meillli-s SvandioavU-s iSm.nlriiicnt 4.V.I _ 

(«) Uawjs. VV. It. Obumax ,a.. Miitfitti, t v .n" AY !' i rrtl - 1 * c<> 3'«eot: 0 na| 

>. *nj riirif*ij.nl fiu-toc* r,.j - "*•*»*«; 

Uvcli Anjiala or March 1007. 


tTC) KtaTHOAvM. A™ Pslxxt* n. Clcarette. clear, and pipe »c:okl*s: ?<*©:* 
dlft. pcccv* In bkwhemical ejects. Oeriatries 2 S’. 12iVi.lt. Marvb 
(82) KrsnHPiLM. A„ Ur.Ltirr. S_. Kjjf>r^ATOta.T. It Elevation of scrum ebotev 
tcrol ott*r. Oilaiinisiralioo of ou-ouuc. American Heart Journal C0<2>; 
aoC-210. iVbruary 
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pother factors related to lipids. 

£xperimtntoZ—Antinai . *" 3 •’ 

Studies in dogs of the immediate erTecrs of tolacco smoke inhalation 
*nd nicotine admini>tr.uion showed an increase in scrum triglycerides 
but not choh-tei-o!, in addition to a n#c in free failv acids (~C). There 
mrn no dHicnvices m c.'rarcije. rrmr or pipe smoke clTects wl»e« the 
4 rpth of inhalation was kept constant. Chronic administration of 
■icotine in dears resulted in a JO percent ri s e in rerum cholesterol levels 
but did not a licet trigH-cerides (id). ICershbaum. et al ( 5 -J) have alio 
shown that pror.cthalol (a bcta*receptor blocker) inhibits the serum- 
frto fatty acid ami tridyccriue rise induced by nicotine in dors. 

In studies of the lipnl and athcroaenic eiTccts of chronic nicotine 
administration in eholestcrol-ud rabbits, one report found no eilcct 
.in serum 1 lipid levels but a signiHcantly higher incidence of aortic 
filurosis (CJ)i 0 :her investigators found that nieotinc incrcavd the 
amount cf choUitcrol lin tin* hbwtdland the intensity of lesions in the 
*#wta (S 3 ), In cholesterol-fed rabbits administered vitamin D, Hass, 
H al. (JS) found that nicotine induced severe calcific ntliero-artcrio- 
aclerosis and' occlusive tliro.xLcanentis, especblly conspicuous in 
canlinc, smooth and skeletal jr.uscle. 

Astrup (?) has shown that in rabbits on a hiah cholesterol diet, 
chronic carbon monoxide exposure had a marked atherogenic eu«ct. 

Gudbjamason (dJ) has shown that chronic nicotine administration 
in dogs leads to a diminution in the rate of cholesterolituroo\-er. 
Studu* is Flu ma rj 

It has previously been rei>oited ( 7 J) that cigarette smoking moblil- 
izn free fatty acids, resulting in increased ; plasma concentrations. 
It was also fourd that this etTect of smoking was the resuit of increased 
•ympathetic and adrenal activity initiated bv the absorbed nicotine 
(«). the latter having no direct lipohtic action in adipose tissue (JJ); 
This response to smoking has now been confirmed by other invesii- 
*ato n( 4 l t rOJ! 0 ). 

Studies in man^ on the immediate etlect of cigarette smoking, have 
shown no eiTect on scrum concentrations of lipoproteins and'lipopro¬ 
tein lipids (cholesterol, phospholipid?, triglycerides) ( 7 d, 01 , US). 
In a recent study, however, anTncrease in serum bcca-lipoproicir.s 
was observed 10 minutes after smoking ( 7 ?). 

In a study of the comparative etIi.rU of eiprette, cigar and pipe 
Booking on free fatty acid mobilization and cater lm Ian line excretion, 
cigarette smoking was found to have a much creator etfert *S 1 ). Less 
nicotine absorption in cigar and pipe sniukinu, due to tlic tilfcenee 
of inhaling, was considered to le the explanation for the milder bio¬ 
chemical etTects with thtsc two forms of smokmc (o\?). Ivvrshbaum, 
et sh ako compaml'the ctlecti of various types of'cicarettes on those 
parameters ( 73 ), They found no diiTorence in free fatty acid and 
catecholamine rr^^n-o or nicotine absorption with several brands of 
filter and nondilter cigarettes. Cigarettes containing shredded lettuce 
leaf had no c/Tect* 

In other lipid 1 st ml ies it was ol-ervcd that smnlritig micUt increa^ 
the tendency of hmnatt blilswl H*rum to crystallize «:1 inter rend (JT). 

Kerchbanm ha* aU» shown that cigarette smoking increxsci the 
blood steroid levels tin humans \SG), 
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.. -gpidemiologi eal Studies Relating to Serum Lipids. Like other types of 

^ studies in this page, the epidemiological studies comparing nonsmokers and 
• imokers indicate conflicting results. The negative studies are not discussed. •— 
^ The Results of (:150) Van Buchem et al. are reproduced below. 

‘^*’ , ^i7 he p0Sitive reSults of (56 > Harlan et al. are described in the document!''" 
The differences in population and nature of diet may account for conflicting 
results. Note that Harlan et al. also identified skin folds, uric acid and 
weight gain to correlate with lipoprotein fraction. 
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Fctu I. Frequency iZLuribution of valuer fer Sf 
0-12 (beta) Hpc-rcidra aai f ictcrs corrs'awii xith 
level* of there K'^pnieirv Factor* hiving one- 
latiou —tificant at 5;V level or jrraiet arc *?med 
out in «p*:al letters. S^inioid* a;i a raeajurccent 
of subcutaneous a«I;pr.a i.;iue a: the sits Lcted. 
FSIss Frutein-ti >t:rJi Sec Isst far dercrip- 

lion cl analytic:] nctuv-U. . 

The S! 0-12 v;rc:c:::s KCta-hpopro- 
teiii), v.riicTi ztc c;..:;*:cd p.*:.:hs;:ii:: 2 fttly 
of chcl.^rcrcl (3kjk) ar.d phospholipid' 
but link :r;*-!)ccrids arc rc* 

fcted to cTirst:: ir-icV.ir.T. skinfoid ihick- 
.nes; cC the chcs:. ur;i acid. r.::d iu*.s a 
nejuite rchii ::: *■:? to Hc:""U "iincd from 
i;i 21 to 252 -li. Although the number of 

cijptrcvics smo'.-d va* selected by, this 
*aru!>ds. ii ;5 cux-tioa ci cigarette slacking 
alvo lud 2 s‘::ii.*Usnt corrcljtfoii. ilicse 
siauu.’js be:: * K*.;hi>* '.d. 5::ni- 

larly, ihinfold thickness of the chest ana 
back are closely related. and selection of 
the chest measurement excluded that of 
the hack. However, skinfold thickness in 
other areas was not related to these lipo¬ 
protein*. The minor contribution of pro¬ 
tein-hound iodine (1*151) t»» the multiple 
correlation ii of interest liec-iuc of the 
. close rehtioinhip between p 2 ifo:lr*ical 


Ta»li XIV. Serum-chnlrvlervl level in *mokcT» 
ind non-vmokrn 


\y 1 

Scrum chotevlerol 

(m«%) 

0—209 210— >250 
249 

Non -1 moke n 

32 

44 

41 

Light imoken 

IS 

14 

10 

Moderate jmokrn 

’0 

76 

60 

Heavy cigarette 
•moken 

96 

123 

127 

Heavy cigar vmokrr* 

23 

24 

29 

Heavy *mokcrv 

6 

12 

11 

Heavy pipe imokrn 

11 

20 

11 

Unkno%*T» 

1 

1 


Total 

257 

314 

2Q9 


Several times the nature of the diet 
of all men was examined with different 
methods. No correlation was found 
between the nutrition and the scrum 
cholesterol level. The diet of the men 
before they suffered from atherosclerotic 
complications was not different from 
the diet of the whole group. No correla¬ 
tion was found between smoking or non¬ 
smoking, and the degree of smoking, 
and the scrum cholesterol content. 
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, Studies ok Tiirqmmjs Formation 
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Tho 10C7 Hvport re vie wet l the effects of smoking oa m rf/ra throm- 
. bus formation, varying j.hitelet rliunirteri -ties uru! other>vrurn factors 
associated with hloikli coagulation. It is not in the scope of this report 
to £0 into a detailed analysis of Mood coagulation and/or thrombosis. 
However, the role of <innkin£ and blood lipids on thrombogoncsis will 
bo.briefly discussed, as they relate to thrombosis and cardiovascular 
disease. 7 o.'v.. -r? 

Catecholamine* ' V .-• *"• 

The role of catecholamines (especially epinephrine) in thrombo- 
pcncsis must Uj stressed (///). Tim-nicotine-induccd catecholamine 
release, which plays a major role in cardiovascular dynamics might 
also be the mediatin'? factor in the relation between cigarette smoking 
and thrombosis. Arul:c. (/) has shown that eaterholUmines enhance 
ATP or ADP induced platelet agg relation. APP and! noradrenaline 
in low concentration (up to 0.0.1 ug./ml.) were found to increase 
platelet mobility (•;■>). The reverse was true in higher concentration. 
Kowsell 1 has shown increases in both thrombus formation in 

an extracorporeal system and clotting time in silicomcoated tubes with 
moderate doses of epinephrine. Large doses gave .rallies closer to the 
control state. Bosterman (S) has shown a diurnal variation in t; plate¬ 
let” stickiness which might be associated with diurnal variations in 
catecholamine release. Glynn; ( Jo) found no difference in platelet 
*£ff rogation between smokers and nonsmokera. ■ . > 

Shimamoto (UJ) proposes that epinephrine has a primary effect 
on the arterial wall causin'* the release of a thromboplastin-like sub¬ 
stance which then leads to increased plarelet aggregation. An autopsy 
study in humans by Auerbach (d) showed increased fibrous thickening 
in the walls of arterioles and small arteries of 5 organs, in smokers 
os compared to nonsmokers. This effect might be secondary to platelet 
changes which then caused damage to the arterial wall! As discussed 
earlier in the study by Hass (£5). in wliich rabbits on a high choles¬ 
terol! and vitamin Indict were given nicotine, at the site of the oc¬ 
currence of thrombus there was usually an inflammation of the arterial 
walk: " 
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Murpht, E. A.. Mustard, J. F. Smoking and tarocaoosis. m: *vynuer, 

E. L. Houannn. D.. editors. Toward a Less Harmful- Cigarette. ^ 
T Berhesdai U.S. lOiMie Health Service.: Nations: Cancer Institute Mono* 
ffravh2S. June (In «ir«s» - 

(/) AROLrx, N. G.. Glkw, G.. Sciiwartz. C. J. Influence of cntccliolatnincd 
:! : r‘ oa nuclcotic.V*indiire«l platelet- as^rc^atiOD- Nature (London) 212 
tr.Ofl* : 41.VM7. <k M»vr22. 1>H5. 

fJJ) Hampton, J. R., Mjtcuixu- J; It. .V. Effect of a^prccatir? scents on the • 

, electrophoretic mobility of human platelets. British Medical Journal 
:\7 1: 1074-1077.10W. . ..r 

uhs) R 0 W 3 EL 1 , H. C.. ilircASUT, B.. Dowjrir. II. G-. Mustard, J. F.. Mcirnr. 

E. A. Adrenaline ond experimental throinooiis. British Journal of 
M&l V, • • Haeinalolojy 12(1).: CC-73,13C0. .;' 

*sr- (8) BcsTtaiUX. E.» Mvat. G.. TravaD!* V. Diurnal variations of platelet 
stlcklncsa corupnrml with effects protlucetl by adreoalioc. British Medl- 

® cal Journal!! : 7»:>7-»UX). March 11. IW7. - * • -r^-‘ -V^' 

Glt.vjc. M. F.. MusT.vr.o. J. Bvcsaxan. It. Mcirnr, E. A. Cicarette 
smoking ami platelet nccregation. Canadian Medical Association Journal 
- ' 95:54^-533. September 10.1000. . - ^ 

USS) Shiuamoto. T., IsniOK^. Release or a inromnoplasuc *uo>uuio« avu< 
arteriAl walls by epinephrine. CirculatiOD Research 12(2): 1CS-1-H. 
February 1003. ^ %\\*-v ■ 

(J) ArrsJucfT. O.. IIauuoxo. E. a, Ga^>ixkel. L. Thickening of walls cf 
arterioles and small arteries in relation to age and stuokinc babies. 
New England Journal of MedU ine 27 m la I : 9>0-9>4. May 2. Rai*. 
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— Conner, et al. (5fi) anti Warner, ft al. ( 1.12) have cU*5<*ribvrl various 
. •xpcrimenti in d«K< and rabbits, in which infusions of lung-chain ; 
•aturuied free fatty. aciiU .cauicd 1 extensive thnmvboiiti and death, in 
vitro coagulation and platelet aggregation were also inerca***!. Lone* 
. chain unsaturated free fatty acids,; however, did n«d have the.-e euecu 
although microscopic plat vlct aggregation was observed ( W). {n vitro 
studies have show n that ihtoteic and ilimm’idc acids might have a pro¬ 
tective <fleet against platelet aggregation induced by long-chain satu- 
• rated fatty acids 

f“*The rise in plasma-free fatty acids which follows cigarette 'inching 
jwas associated with increased platelet adhesiveness (7/0). The long* 
1 chain fatty reid-induced platelet aggregation was jwiggotcd to l*c due 
Jto ADI* release from platelets (45). Harrison (ST) sugge-ts that in 
vitro platelet: adhesiveness tests are inrhw.oedlby AIU* rclca-c from 
damaged red cells and that the platelet change might really be a 
. reflection of red cell abuonnalit ics. 

Bray (7*) found that ,>ironary heart disease patients have an ex- 
' mggerated platcUt ad he-; venoms in rc*i*on'p to ADP or ATP. 

\.v Several studies have shown disturbances iii lipid and carbohydrate 
. metabolism in coronary heart disease patients (;?i, 55* JSC). 

, Kurien (95) postulates that the increases in free fatty acid levels 
immediately after either an acute myocardial infarction or cerebro¬ 
vascular accident result from tissue anoxia with a secondary, cate¬ 
cholamine release, which then leads to the increases in free fatty- 
acids. Malhrotra (iOJ) studied two population groups in India. There 
eras no difference in the cholesterol, triglyceride, and free or esierined 
fatty acid levels between the two croups. However, the incidence of 
, , coronary heart disease was much higher, in the population whose diet 
and fat absorption predispose to an abundance of long-chain fatty 
. acids. 

A majority of coronary heart disease patients have an abnormal 
glucose tolerance test. In most of these patients there is a greater 
decrease in free fatty acidj in response to glucose and a slower return 
to normal values fi?4, ISC), 

Sol oil and Schwartz (ISC) have determined two subgroups of these 
patients: one W A*\ in which the free tatty acid response to glucose 
resembled a normal curve except for at* exaggerated rise after 5 hours: 
another M B'*, in which the free fatty acid response to glucose re- 
acmbled that of diabetics, there being a slower decrease and a sub¬ 
normal return of free fatty acid levels after 5 hours. The significant 
•licet, however, is that type “IT patients lad a relative hyport-ponse 
of stearic acid (lbtig*cii;tm saturated) decline with a relatively de¬ 
creased rise in linoltio acid (long-chain utisaturated) after 5 hours. 

These findings may ba related to the effect of saturated arubun- 
■ituxated! fatty acids on blood coagulation and suggest further re¬ 
search to delineate the serine fatty acids elicited after smoking and in 
coronary heart disease natients. . 


OuintovAsccuvn Br. e ro.xsc-TO SitoKi.vc axd/oo Ntcorixe 

This section should be read in conjunction with the findings re¬ 
viewed in the 10G7 report; 

Experimental Studies “ ' ^ 

Nadeau, et al. (212) cannula red the sinus node artery in an¬ 
esthetized dogs and note*IIchronotropic change* in ropon-c to doses 
of ntmtine ranging from 1.0 to 100 ,»g./ml. Intfanodnl atropine 
iboli.ditxbhr.tdyvaialia and intraiunlul propranolol!ov hex:iturt!i>>nium 
abolished 'tachycardia. Nicotine midi (iced'flic eiFocts of cervical vagus 
nerve stimulation without modifying the response to. intrvnndaily 
Injected acetylcholine. Nicotine did i nut inhibit the eifeoiiof stellate 
ganglion stimulation. These results illustrate the vary ing clb-r-tx of 
nicotine under experimenial lrnr»ddii»H'» on rlincunt|4h:Ue.|l|«niral and 
humoral 'mechanisms asTectmg heart rate andlrhythui. 
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London. 10&V P*» 'O-SH. . ' ' 

r/st) Wiiica. E. D. IIoak. J. C.. Coxxo*. W. E. The role mt fattf >eids lb 
xl-'’ pt**cl« icsee^.moa and tbroanU^t*. In:: EfinW'.and. R. M. eU:ti»r. 
pnteicti: TStit Unit la ilnvinmu nud Ttiroinb'wi Chapter ilAtinf 
actions ®f the Conference teld nnder tlie au#|.ice. of t^e |ntcra.iti.»nal 
Committee on Il.u-mortajU end Tbrouilw^^ Cftapcl Uill. North Car«>- 

. Ua». Dcvxmbcr ;■ .... 

(M) IIoaK. J. C. FI l>.. Co.-T.oa. W, E. fUteieta. tatty ado-* iimi 

thromboits. Circulation Ueicurch C0(1) : ll-l*. January l««. 

_(TJ) Km, 3 . vr^ Mac Mut. 1. htttr, R. nwixTr-STtwarr. It. Hlare- 
let-KCjSrcsatloa t >7 phc>j,hnupid* and tree fatty aeuK Lanevi I: 

1200. June, 19, 1 UCi. , . " ' \ 'i. ''• 

(/Of) Maiiaowax, V.. Sjxott, It. Lux nr rim, W. O. ECecta of Mt united and 
uoAaturarcd fatty a< ld» «n blood nlate'ct ar^r*-riiti»a i;» mm. l*r.vev.1- 
Ices of the Society for Experimental Biology and Median* 121: Ki-S 
103G. 

(SJl 11 as la K, U. J. Hole of sdcnnaiine diphospiiate in tlie nccrrcatlon at human 
blood platelets by thtombiD and by fatty acids. Nature (looduuj 20g; 
165.1004- . x . <v<i . . 

(ill, Haotiso.t. Jl. J. C.. MlTClltU, J. H A_ TM? infaence of red M'VhI cells 
on platelet acres Irene is. Lancet St: 1163-1164, Norembet 2U. IWJX. 

( l|) ftKAT. C . )Icl)i>XA( O. L A new platelet itofevt lit |e>lt-tU* wftrh L« baeu.w 
heart illl$rUi-l> Heart J.mrtmi *J^t r.l:: 42*V Mat l'»l 
(£4) Coiirx. A. 11. SitArata. E. Carbohydrate lb aiytwnrdiSl In¬ 

farction. Heharior of bt,wi eluo>»e and free f&rty acids after ctuco-e 
looCUc. Diabetes 14(2t: S4-S1. February 16.V* 

(W) Knur, V. A.. Orjrrta 5L F. Seroaa-frec-aclds after,acute a ynrartIni In¬ 
farction and cerebral vascular occlusion. Lancet 2; 122-127. July li 

(/3ff) SoLorr, L A, Scnsexarx. H. Reiatlon>bip between floeo.*c and fc:ty acid 
In myocardial infarctioa. Lancet 1 : 44 0 — 1 X 2 , February 2iL l~ r A. 

</6J) OIaluotia, S. L- Scrum lipids, dietary fuelers and Ischemic heart disease. 
American Journal of Clinic*! Nutrition 20: 40-4: 4 . Jiay l'.siT. 
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{tit S| N*ntac. It. A., Jaucs. T. N. Ejects of nUlotloe on heart rate studies u: 
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•U-01C, AprU 1»T. 
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Blood Lipids and Platelet Aggregation . Most of the articles cited in 
this section do not relate to cigarette smoking or to nicotine. Out of the 17 
- - articles, there is only of smoking on' '^.v 

; blood lipids. There were 12 patients who took smoking tests and sham- 
smoking test. The document quotes only one part of the Conclusions. The 4 • 
other statements omitted relate to the "Variable effect of smoking on platelet 
adhesiveness". It should also be noted that sham-smoking caused the same 
effects as smoking. The Discussion and Summary are as follows: ■ . • ■■^•7. J 

''' - "* Discussion ■■■■* ; • 


o 


o 


The significant rise in plasma-N.E.F.A. after smoking, 
with no significant alteration in cholesterol and tri¬ 
glyceride, confirms the findings of previous workers 
(Kershbaum ct al. 1961). It is interesting thatsham- 
smoking was followed by a similar rise in plisma-N*E.F.A. 
in 5 of the 12 tests. The fact that the rise followed a 
• steady basal period suggests that the ctfect was due to 
. sham smoking rather than repeated venepuncture, and 
might possibly be due to the embarrassment of pufiing 
an unlit cigarette. The fact that sham smoking may 
produce physiological changes was recognised by, Irving 
.and Yamamoto (1963) in their investigation of the effects 
of cigarette smoking on cardiac output. 

An increase in unsaturated fatty acids at the expense of 
saturated fatty acids has been found by other investi¬ 
gators when the total plasma n.e.f.a. is raised by stimuli 
other than' smoking (Rothlin ec ali 1962, Wood ct all 
1965). It is somewhat surprising that the change after 
sham smoking was more striking than that after smoking, 

, and that the change in pattern docs not correlate well with 
. the change in total piasma-N.E.F.A. level. 

'Some earlier workers reported that cigarette smoking 
elevated the blood-glbcose (Lundbcrg and 1 hysciius- 
Lundberg 1931) but Rchdcr and Roth (1959) have 
suggested that the rise shown was due to stress rather 
than an effect of smoking. In our series theorise can be 
attributed to smoking per se. 

" - The increased platelet count after smoking also seems 
to be a nicotine effect. This effect has previously been 
reported in an uncontrolled study by Grassi and Calta- 
biano (1956). The mechanism is obscure, bur may be a 
result of adrenaline release (Vaughan-Jones ct al. 1963). 

Platelet adhesiveness is known to be increased after 
myocardial infarction (Macdonald and Edgill 1957) and 
in disseminated sclerosis (Caspary ec al. 1965, Payling 
Wright ct al. 1965) and, since fatty-acid abnormalities 
ha v c also been demonstrated in these conditions (James 
ct- al. 1957, Thompson 19G6)j a relationship between 
platelet adhesiveness and scrum-fatty-acids has been 
tuggcsied. The proposal has been supported i by the 
In-vitro work of Kerr ct al. (1965), who showed that 
saturated fatty adds induced greater platelet aggregation 
than unsaturated fatty acids* some of which seemed to 
have an inhibitory, effect. Our results show that when the 
blood-glucose remained constant there was a good correla¬ 
tion between the changes in platelet adhesiveness and the 
changes inN.iF.A. When the HI6od-gtucose also altered 
(in the smoking-test) the relationship between the changes 
in platelet adhesiveness and N.l-.F.A. was less close. In 
this situation, tlie rise in blood-glucose seemed to have a 
suppressive ctfect on platelet adhesiveness, since there 
was a negative correlation between tlic changes in blood- 
glucose and platelet adhesiveness. 


. Bnd S« et al. (1965) showed that platelet adhesiveness 
increased alter an oral glucose load, but he was unable to 
show a correlation between the rise in blood-glucose and 
the rise in platelet adhesiveness. This situation, however, 
is quite different to the present one in which endogenous 
glucose is being mobilised] Bridges et al. ( 1905 ) also 
showed that the addition of glucose in vitro resulted in an 
increase in platelet adhesiveness, but this is contrary to 
the work of Hdlcm (I960) who was unable to demonstrate 
•ny effect within the physioldgical range for glucose. 

We have not confirmed the findings of Ashby ct al. 
(1965) of a significant increase in platelet adhesiveness 
after smoking. Although 7 cases showed a considerable 
rise in platelet adhesiveness following smoking, in 5 others 
in whom there was a marked rise in glucose the placclti 
adhesiveness fell. This effect was more evident in 2 
patients who fcjt nauseated at the end of the smoking- 
period and who showed the largest increase in blcod- 
glucose in association with delay in .V.E.F.A. rise. Since 
Ashby et. al (1965) only measured plitelct adhesiveness it is 
not possible to explain the discrepancy- between his results 
and ours. It may be, however, that in the non-fasting stare 
the blbod-glucose response to smoking is less striking. 
The somewhat surprising finding of a significant increase 
in platelet adhesiveness after sham smoking is clearly 
associated with the unopposed effect of the rise in K.E.FJL 
on which we have already commented. 

/ Summary 

Platelet adhesiveness, blood-glucosc and plasma-lipids 
were estimated in 12 patients before and after smcKinj 
and sham smoking. Cigarette smoking elevated plasma 
noncsterified-fntty-arid levels and resulted in an increase 
in the proportion of unsaturated Tatty acids at the expense 
of the saturated fatty acids. Smoking was also followed by 
a significant rise in blood-glucose and a transient Increase 
in the total platelet count. The variable effect of smoking 
on platcltt adhesiveness seemed to be due to opposing 
actions of changes in nonesterified fatty acid and glucose 
levels. A rise in plasma nonesterified fatty acid was 
associated with increased platelet adhesiveness, whereas 
a rise in glucose inhibited platckt adhesiveness. 
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Sleight (JJ.5) aiullH.'rtrcJ. al (H have demonstrate cardiova*- 
ealar d«‘|>rt?».sor rWhwcs iit dugsV.idicd by nicotitio rtimuI;itU*n of 
tho sun'.u'C of the kit. vcntrivhx rsadivs have liiecn mnlort.ihen in 
dogx to dcU-rmim* the *!i>rt of U ta sympathcii-T receptor blockade l»v 
.propranolol on the coniiac actions of nicotine. UVstfall (/.T.3); 
|Kdnum<hwic 2 Pap;ien>t:is. « r.l. (//o')* Sluuks ( IJl ) and Puri 

| (/f^) have-noted 1 titic propranolol can prevent the usual positive 
[inotropic elTects of nicotine or norepinephrine stimulation on 1 the 
myocardium as well lad the indirect Lett dilator cuects on peripheral 
rts-sels. This, results proportionately in a greater increase in left 
Tentricuhr after load accompanied by a reciprocal decline of the 
Telocity of myocardial fiber shortening (!?>). Jt also noted that 
resulting unopposed alpha receptor nr;ination by nicotine could lead 
to increased total peripheral roistance wriht impaired ftorke volitme 
»nd cardiac output; This is further evidence that cat echo! amines, the 
re lea so of which is induced by smoking. intermediate the cardiovas¬ 
cular response to nicotine^ yyey > ; 

Tho eiltct of r.imittc in jingle and repeated administrations teas 
Studied on the terminal vavttlar bed of the heart by ('wviuu et ah 
(27). llrstrUs inalicarr.1 that hi dog* with intact roronary emulations, 
tho single intravenowi infusion of nicotine t’i!50 «g./kg. holy weight/ 
minute) ihcreaicd Mli the left ventricular cajuilary blood llw as 
:dl as the terminal, vascular capacity: the chronic intr.nmivulir 
ad mi nitration mg:,kg. Iiody weight given 3 tiim^-Msiv for *2 

months)) however* had no such ct!eeli In contract, in docs with con¬ 
striction of the coronary arteries, nicotine administration in either 
(single or repetitive doses) form retired in a fall of capillary blood 
flow but an increase in the terminal vascular rapacity. Capillary blood 
flow as measured in these studies represents a nutrient inflow to the 
myocardium. Nicotine admin:;*!ration resulted in an increase in both 
ibe velocity of my>vardnl!shortening as well as the force of con¬ 
traction* and these cKeels of nicotine are identical to those of norepine¬ 
phrine. In addition, there teas also an increase in the rate of left 
ventricular presstuv ri.-e (dp/dt) and a decline iu left ventricular end- 
Jdirtstolic pressure (/-/). ■ ' 

Coleman* e: aiJ ^L'J i studied isolated cat papillary nm«c!*s to rUtcr- 
m ’me the mecli.uiinu 1 of the norepiiicpiirir.e-iiiducetl' stimulation of 
myocardial oxygen consumption. They found that' norepinephrine 
docs not increase the myocardial! tissue oxygen demand unless con- 
twlility U increased, other factors being held icoiu'unr. Norepine¬ 
phrine is known to increase -mv oca mini contractility. 

Further studies [^/>. J',J\ on anesthetizedioj*cn*« best dhtrs to deter¬ 
mine the relative influences of change* in either the contractile state 
orin tension dev clop ineiu oit : myocardial tissue oxygen com- 11 m pi ion* 
indicate that'both are significant factors. Basal oxygen requirements* 
activation energy. and the cost of contractile element shortening 
against a load appear to influence myocardial tissue oxygen consump¬ 
tion to a lesser degree. 

Chidscy* ct ai. JJ) studied the cvlatioudiip of norepinephrine 
to heart failure and the functional state of the Imiitnii myocardium. 
They reemphasize the ml* of norepinephrine in altering myocardial 
fiber length and contractile status as demonstrated in human left 
Tentricubr papillary muscles removed'from patients at the time of 
mitral ralie replacement. 

Ayres (^) has unfed products of anaerobic cardiac metabolism in 
dogs made ischemic by expo-ure to r : irb.ui mouoxiiir. These will be 
presented in a siibseipifiu sect ion ofti:;* chanteri Wc-issh-r. <r al. ( 1->G). 

■ Inexpcniuients with isolated pert mud rat heart'*, have re|M>rml on the 
importance of ghicor-e as a sub- 1 rate foe anaerobic metainm-m of the 
heart subjected to anoxia for>J* niunites. W!t*n gNuf*** was added to 
the anaerohic perfusate, the elect rival I and menhanieal nerfitnuanre 
of the heart improved markedly, as did tiie rvovery of the heart dur- 
Ing tho subsequent [wrnnl of ivoxygenanoii. I-ictate ppwlm tiou was 
fivefold'greater in the gluiTno-?ii|'|p‘»Hcd: anoxic heart than in the 
anoxic heart without glllvo-c. In dmitar fadilion. niurptudngKVclumgrs 
of (he mUoclilomhia and! longitudinal tubule*, of'the annxie heart! 
noted by electron mirnisoipy* were avcrtevl by the inrludnii of ghir«-e 
in the per fusion. Ilnul. This expvrtmeut siigge-tHtliat ghtir*i*c : might 1 

mvocardial anoxia, by providing a suli>U;tte tor imaeiobin mnliitc 
UicUii-disim .. . 


Sucoiir. r. A cardie a^sitar ile|>rv<wir n-(1ex fr»u« llw *|M< •nlii.ni i»f tl*.- 
—^ left YWtfkl* In tlic il 'if, Journal of Pbrstolocr : 3-,‘lsXU. JOiH. 

^T| tller.Et, O. IU Makjs, O. S. Crnfrat and t^'nnbsral n:>ll<iTivui.ir 
ehanitra follow IAc Vt.k*niti,a| KtiuanLil 1..11 «.f the nrirtarv inf tt.*> U.ic'a heart 
CarUI>(*«.*<i-iilir .r.-h n 11 : 

{/5o/ WtstrAiL. T. C- Cirouosi, IV |i. K3 hc.mk>» ic*. A. C. InBner.-e of pr«w 
^ran«lrl»l 00 ArRm.lriomio ehnoe.n ar.U flaima carrehnHnonc It-tel* fnj, 
towUic eicervtte >rciokii%e And n.cocine Proece<iJii.*^ 0 / ttte f.ie 

Escrrlmrntal HiA|n,-j-an.t 3t.divin« lU-t: K*-lTa 

tJ2> Eoulm-owic*. A. c.. Oeoiaost. I*. It.. It***.. K. K r«r.Horo>s utsr 
re--l»ofl<ss* to clcaretfe Mimk# uw.i nl.vtlne in doe* f.>li..ttlne Nf;i- 
adrenerctc M.a-kade with |.n> l TJn.>i,U. t.U-frucn V^rutU-n froi^l- 
lof 1 H; ill Mtrih-,\|iiit JWV 

(lit) raracosr**. C. A , Hua, J. T. loducoce of beta receptor blockade, 00 
. ceruia cardlora^cnUr action* of cicociae. Arrhlres iaiem.-iiionaie* Or 
Phanaacodj oaiaie ct Ue Tberapie HM (I) : lUT-lTg. l^>i 
(iil) Snaxcs. R. 0. Tt* p*jana.icolo ;7 of Iwta trarameue blockade. Americas 

Journal of CarUioA/cr 1 S(U 1 : SciCcLiKcr l&Cti, 

(ICO) Petr* P. S^, ALiyr, D . lino, |L J., L’lict ot BiWiB*! *1 tie mtitroirlll!; 

of tbe Intact b.nrt. Journal of Clirical 'llbarmjcatoe*, !>*•<. i in pre~-«> 
.(t7) C«»««. C. C. M ar. p. 8* r.i«. X. J. E.T«t ol o.^r,^ co mfsiurr 
Ome ami Tabular ><etl of tlie bean in pre*enro an.| atxen.** of esperi- 
mentat co^.fl'lrr artrrr IA*ufideor y . IVderatwa l , rocndiPca2;t2l • CZL 
JJarch-Aont ir*ik ' 


(fJ/JiPvH. P. S-, Disa, R. J. loBuacc of cardioraacutar druja on tbe foree- 
Ttlocig relation of tbo Intact bean, It* tt> 7 *ioIoc>*t 10(J> : 2&S. 
An&itt 11K17. 

t?J» COLCirax. II..X. Sossrsauc*. E. It. naarxwAto, EL JIechani*na of tbe 
Borepinephritic-in*! 1 w-cd •timuLarion of mrocardial ocraea cor,«oni(eion 
as studied in tbe i^laied cat rapillarj mu*cie. CiicnJatiwn iSupf.ie- 
meat III 3£fiU X3. October H>m, 


U*> Guiiu, T. Js. CoTTts. J. SoxxrxsttCK. L. H. Knai. J„ Js.. 
BmnwuD, R Coat ml of mr-xrardial oarxea coaiumptioa: HHatleo 
.. Influence of contractile ttate and toe 110 a development. Journal of 
fc- Clinical lnce*tt;atija'»r:3T-VJ>'V. It-UA. 

(Hi) Tan.oft. It. R., Ci.vcout.xi. R E.. CuHi», J. Claxct. R. L. Myocardial 
oiyxcn conxuniMi^i; left ventrieular sboneaibr sad wall tcoaioa. 
Cardiovascular Kcaearch I: 10C7. 

(?f> Ciuovav. C. A. r.*Al**»-ALa. R. Moraow. A C. CatccboJamine excreMwi 
and cartliac itorc* of n<iri-;*in«-pl»rii*e in mnse^wa heart falltir* 
Ameriran Juiini.it «f Jlwlklne SH31:: +42-4X1. S«-pt«-r^r rft\ 
t?Jl Crioht. C. a.. ?oxxtxiucK. E. H.. Moaaow. X. C_ r.tAVXwaLO. K. 
Xorepmcphrmc M.itv* and contractile force of papill-ity miwKv from 
the fiUUn* human b*art Circulinoa 33(1) : 43-51. January 10% 

Ami, i M. Personal commonkatloa. March IOCS. 

(tSS} WcMatxa. A. M... Racers. R A.. Daa*. X.. Xc\amLT, D. C.. l.etonmT 
R. F.. CALviKM-jt, J. K. Role of anaerobic niciab*»H>m In the pre^rxr. 
tloo of functional capacity and structure of anoxic myir-trdlutn. Jour 
mol of Clinical Investigation +7 : 403—410, lf»0&. 
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The lengthy discussion on cardio 



Experimental Studies on the Heart. 

vascular response to smoking and nicotine which started in the preceding page 
-and continued to the next page does not relate directly to the question of 
cigarette smoking. Most oi the cited references are on catecholamines, 
carbon monoxide and hypoxia. There are only two references on cigarette ’ 
smoke: (158) Westfall et al. and (32) Edmundowicz et al. relating to the 
release of catecholamines but the amount or cigarette smoke administerea • 

«as excessive, since there was a significant rise in blood pressure (ily to 176) 
and slowing oi me neart rate. There is no cued reference that catecholamines* *^1^% 
can be released by administration of ordinary amounts of cigarette smoke 
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Penrod . Vfi: Virginia L’iuv. Sfch.' at .*>4., Sjr<int«vr., Vs. 

Ii|hc eaerchatlied do|* were cade Co Inhale ioom t roc* 
ct(«rftc*« cbrcu 4 h a cuffed endotracheal cube; retpiraciocs 
ba re eith er #?vf»t#aeoui or control ltd by a p u-p reap!racer. 

acuf civitd aa increase to a*aa aturUl pressure (A.f.) 
froa 119 co *176 m, H*. a decreet* of uLV la heart ret* (3.K.). 
«ad increase* of J37. la strokr volume (J.V.) and J4* la 
cardiac ovtyjf (C.O.) (all *e*n value*). Ntn level* of epl- 
sephrlae (I) ec.d norepinephrine (N) la blood froa the hit. 1 ; 
Inferior via* cave (t.V.C.) laerteted fro* <0,2 eo lli *r.4 
from <0.2 Co 2Jy/L reapactively. Similar response* followed 
1.7. Inject lor.* of nicotine. After d-edrenerilt blockade with 
0.2 r 4 ./k(. propranolol I.V., etxuln* decreased B.S. by 221. 
S.f. by 91* acd C.O. by 3i« Kean A.P. Increased froa 110 te 
196 e«. Ft szd several djjs developed transient left veacrl- * 
Cular failure. h**o levels of t and JC In the htjh l.V.C. ■ 
iocreared fron <3:2 CO 145 and frja <0.2 to 20 y/L, teeponeea 
to et co rise fblljvicj blockade vere tisllar. Co^clm f bn : J- 
fdrenerflc blockade by propranolol doer roc codify tf.e relcaee 
of cateccoU.nt.net froa the adich.lt xlanj of do$a lit rerporee to 
•aoklaj e=d nicotine; ur.seskla^ of e receptor activity causes 
severe hvpert<njlon and cocxro-liet left ventricular function. 
(Supported by I'STKS Ccaac 0;J3i-02). ; 
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The other experiments cited relate to nicotine. The significance of 
measu. ement of nuinenL oiood flow was not mentioned. Nicotine increases 
nutrient flow in a dog with coronary constriction indicating that there is 
adequate blood flow in the ischemic area following nicotine injection. 
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y ^‘° rat him it wnsal-o atudicdhy Ui.uhfcUl.et al. 

( J - J 10 ^riuiiit! the effect* «| nicotine miityMHtnial, itiitnclumdrial, 
tmt Siipem.it.iut cn/yme >y>tcms of the tnytn;iidittiii. They Miggested 
that nicotine toxicity may !** e vprc-Mtl ill'term* i»f ihiu;i»i> tu ilw 
lysosomal rarnihnne. ami the crll wall. ShihaLi, ctnl.f 775)'Studied 
> tho action of nicotineon the tr.-ui*mviuk-ane potential and contractility 
of isolated rat atria, lliry snsr^t tbl while nicotine may iniUtence 
, membrane electrodynamics. there may also l* a direct art ion ontho 
contractile mechanism of the cardiac muscle cell by changing tho 
v duration of t heart ion potential, which implies alterations in |Miras.Mum 
-.i-y •; */.' • ■- V 

‘ ' v Kicoti tie-induced change*, in dog*, in action potentials and con due* 
tion dqirruiion, with enhancement of l’urkinje fibte “automat icily/* 
may lead to the development of ventricular fibrillation U>0 )a Tost 
myocardial infarction dogs were much more remitive to the adminis¬ 
tration of nicotine, us measured by vkvt r*Kitr.liogra [1 hie change-*, than 
- were normal dogs, especially in t lie anitc stage of myocardial in fare* 
ra tion (£). "Webb, et alJ (7-74) state t Suit changes :r. fibrillation thresholds 
after cigarette smoking noted iu dnpf.hr analogy,•‘may have relevance 
to the higher incidence of coronary deaths without increased incidence 
of angina in cigarette smokers.'’ s ._ . r .* t . 
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< li) ntuemta 0 . .Y. Ktrain. P.. Kawaoc, Jt. Olci. Ik NUoTW inMica',.1 
release of tn;<v»r>lial cell and lr*«->io*l rusynr*. Atm* la *>f lBU-rr..il 
MedlCuw CoiSi: lw:». >Uy Js*iT. 

(137) 5 am ati, S.. Hollas at e. P. It. West, J. L ECect of elCoduc »o tK# (ran 
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S4<3I : I3C-23T, IDCi 
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^ Tho 1DG7 report r.ofed that sudden death from previously undetected 
coronary heart disease appeared to occur frequently amonz eicarette 
smokers. Kullcr (55) showed in a study of sudden death i« lialtimoro 
that arteriosclerotic heart disease was a major cause (01.4 [wreent) 
of death. Xo smoking histories were record^. Luk* ti et ah (55) 
reviewed 275 consecutive autnpsied cases of sudden unexpected death 
from natural causes, in individual*ace 20 Ui 43 years, and no:ed that 
asymptomatic coronary artery disease comprised 25 [Greene of tlie 
onuses of sudden death. Acain, no smoking data were taken. Data 
pooled from 10 studies available to Ilurch, et ah (77), indicated that 
cardiovascular disease accounted for 51 percent of S,1M adult sudden 
deaths. 

Present clinical evidence indicates that ventricular asystole or 
fibrillation :niy,L< the mechanism of sudden cardiovascular death in 
most cases. It is known that hypoxia, hypercapnia, ischemia, elec¬ 
trolyte disturbances, and increased catecholamine activity, all can 
predispose to ventricular fibrillation^ From available physiological 
•vidence noted el-ewhere in tliis and the bronchnpuhnnn.-iry chapter, 
and also in the 10*57 Report, it would appear that smokum can directly 
or indirectly contribute to the development of thc.-e predi.q>o«iiiz con¬ 
ditions. It is well accepted clinically that ventricular, nodal, or atrial 
premature contractions can be increased or induced by cizarertc smok- 
v ing, a3 well as by other factors, ami t’an l*c retlured by the nisition of 
cigarette smoking in both nonnal and ischemic iiearts. Thc*e pre¬ 
mature contractions are frequently precursors of their rr«i*ecti»'e 
tachycardias. Also, a perxan with an acute or impending tuyoi-anlial 
Infarction subjected to the sympathoarlrenal effect of smoking could 
r>; more readily develop a faral arrhythmia (To). The relationship of 
smoking to cardiac arrhythmias niu.-l be studied further to determine 
more exactly both tint pliv.-iobijy and the iiwchanisins involved in 
‘'sudden deaths from, can.1 in vascular disease. 

/ Kerrigan, ct al. (“4) studied cardiac output in both smokers and 
pon$niokcr> who IkuJjiio evidence of coronary heart disease and I found 
rises in cardiac output in rcaj»on^c to exercise and to cigarette smok- 
h»g separately and then in combination. They note that the total 
Increase in cardiac output appears to be the sum of the excreta and 
tlut smoking eiTc'ts. Smoking may create an additional myocardial 
tissue oxygen tU-mand above and beyond tlie demand attributable to 
•xercise. 

Moses, et al. (l°o) reported Ithat prctieatinent of healthy normals 
with glucose Idoekis the in«*rcas«‘d cardiac output re^[>oii-ei to cigarette 
Smoking by inliihiiing tlie increases in stroko volume but nut heart 

rate. 


( 34 ) Emu. U. LnntxrrtJX A. Epldetnlologlcal ilcdy of sad<!en and uneKprctrt 
Seattu dut to arterioKtarotle Start d.'seate. ClrcuUnon 34: liUC-lOCt. 
^ December 100H 

p*) beat J. L. Itiireix, M. Sudden unexpected death Iran natural now* 
'‘-c' Ln jounc adult*. A review of 3,3 con-.*cutlre autoi**l*nl «««**. Archives 
•f Patbol^ KOI; hm:. January 


(n) Dvacn. a E, DaPaaoraU. N. r. Sudden, nnerpeeted. natarat death 
American Journal »< the Stotkal .«cieiK*» 310: *>i-07. Jauuarj I'AOT.. 


hsi KinHUin. A. Personal communication. Mirch 104S. 


KUi KrA*to*^. ru J Aim A. c. Hot lc. J. T. The elrnnatory to rten* 

retie mnokuu: at rest and after esrrvi»e. American Journal of the Medi¬ 
cal Sdeocc* 2i3: 1I3-U9. February Uskt 


(tOS) Moaca. D. C.. Pouem, D, Souirr. I*. A. Clurove MoeUxa ef the locreaa 
In »tr«»ke vtMuuic ptikIlhcU by Aiuokhit:. ClriulaUnn inu l; .vaht*!* Jur.i 
19W. 
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.. .> Sudden Deaths . ’*■ The incorrect statement in the 1967 report on sudden 

: death is discussed in page 360 (a)* The additional references relating to sudden 


"-i ;-'.:;-:; : ;;^?death is discussed in page 360 (a)t The additional references relating to sudd. 

!death have no smoking data but contain information of risk factors w ^ i ^ p0rtec i fhat * 
"contribute to sudden death. For instance (94) Kuller and Lilicnfeld4pp?oximateTy^ 
' two-thirds of coronary deaths had a history of at least one of the following: 

' .diabetes, hypertension and cerebrovascular disease, and heart disease. The 

^ j relevant table from the article is as follows: .': 


■ t ~ -.SI,-,. 




-7-’f: Table 8 ■ <* v ' 

HrfriWtort of ArtcrUm lt milc Heart'Disease Deaths hy Race, Sex , ami Number ami Percentage tclth a History of Heart Disease or Several Other 
Itnlun ou'ular Diseases (CVD) • • “ 
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' ..‘a 1 . ; ’ 5 ;»•. y yy ■'•■'*■ *'±_’'-zf X Franlrl, et al. (#) noted tint after 5 unrnutl male chronic sunken 

■ *.' ~ ^ 1 7 were given prnprnnnhil* cigarette smoking caused a significant in-» 

' •* , .v ere»;<* in systemic bhm«l pressure ami a Hgniliriwt decreas- in curdlac 

:.’ ' ••*.; .• • •'• - output. Thu* ci^aivcte siimkiuo a tier propranolol adinim>tr.ition may 

’ ' : -Vis be especially hazardous. Yamamoto noted simitar result* (/W). 

7 s . - / j . :'l ^:. Sen Gupta, et eh f/J^) studied i It ischemic ruriliac patients and 

''f* healthy controls for abnormal ECU cliianpw after finokin? one 

. -y , * s-y‘r : i r; - cigarette and noted .‘jK'triftc or non*pecitie changes in almost all of 

> 1 . * ; ; ^ ;•* » ^ ^ the cardiac patients as compared to few chancres in the healthy amok- 

;.^V r , r V ». :k i • n d | «° ahnornwlltie* in die healthy nonsumker#. iVnteco^, « ah 

* • •• i.»v*'(***)' stmtiid the acute eite»*t.s nf cigarette smoking in patients with 

• *t*C* n * or l*osl-nut»cariiial iuiarction a* compared tritlununnal con* 

s>r ,^ Ji'f-.yJ-j:-.: Y. •P' r ' ^ ro ^ s * Normal men and tluisc nit 111 angina in the absence of infarction 

” • y-. •• • • 'U^ k : 'y * l A? £ behaved similarly with an i it crease inpul-o rate, mean pressure, stroke 

. . - , yolumet, and cardiac output. The majority of the patients among the 

! post-myocardial infarction group sliowed a mnrke<l fall iit stroke 
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I rising as compared to [jost-exercise cardiac output iu the same patients 
[before they smoked. ' v**-**.• • - ; '--w r ... 

.. Starr (ICO) stiggest* that the balli»tocardiogiaphte (1500) find- 
- htgs in cardiac disease and 1 after cigarette smoking nnv provide 
mluable information al*out (he rate of acceleration of iny ward is 1 
Contractile velocity tlut cannot l« determined by studying mretiac 
output or stroke volume atone. A di.*ex-*etl heart Jut* a slower ao-elcra- 
tire rate of contraction. BCG abnormalities ha\-e fnMtientlv been 
related to cigarette smoking in subjects with or without heart disease* 

' including angina [wtori*. Hie BCG finding* of Jackson, et ah, (W> 
indicate that cigarette smoking itself may have acute and chronic 
barn, ful effect * on tnyuranliaf function* since duration of smoking 
£T ir»s also correlated with certain abnormalities. 

■*. Gazes, et al. (^7). Brauimald. et alj (i/J); and IGensch, et ol. (^/) 

7 bavo found higher plasma norepinephrine levels in coronary patients 
at rest and after smoking as compared to normulsL Kcrslibutiui, et 
tt (77) have rquortru that th^ rise in free fatty acid* after cigarette 
•rooking js also greater in pstiienrs with coronary liean disease* prob- 
. ably due to an enhanced Inotepiuephrine re»t>onse. 

Burch, et al. (10) also stress the im[*or(ance of the action of norepr 
inephrinc on the venous vascuhtr «y>rem. u Greater tlian 70^ of the 
blood volume is contained within tiie systemic venous system and a 
>- 10 % reduction in venous capacity would result in the sudden shifting 
'* of 350 ml. of blixxl (assuming a blood volume of 5 L.) centrally into 
the pulmonary veins and atria. In the presence of a di^ased leu ven¬ 
tricle* such a sudden increase in central blood rolumr may result in 
acute left ventricular failure” (17). (Additional cardiopulmonary- 
.eottsid^ratious are noted in the bronchopulmonary disease chapter of 
tbiaEeport). '-. t , — Vi. V- - . ^ . 


Human JIyocardinl TUvie Function in. RHatton to Anoxia and to 
_ Carbon Monoxide 

~ LikofT* et ah suggesrrhat an oxygen-diiTusion impairnwnt or 
Inappropriate oxygen utilization at the myocttnlial miororirculatory 
or cellular hhvel could l^s re*j*owible for the anginal symjitoms and 
ECG signs of ni>parent mvucanlial I ischemia in the presence of ade¬ 
quate arterial saturation and patent coronary arteries by coronary 
trtcriogmphy. Ayres Q) amt Eliot suggest that thc.*s niecha- 
Bisms may be relatetl to the carbon monoxide e.tfcct aiid iebiiorrual iicmo- 
, flobin function. 

In addition to a review of the coronaty circulation as related to 
myocardial ischemia and angina pectoris, Elliott. ei ab f-AJV studied 
tonal my oca filial i.-clmniia f'W.Jiby KCG, coronary angiography and i 
legion «1 lactate metalioliriii in W patient* with proven coronary heart 
disease. They found that the ECO finding* could Ik* normal even «iH*n 
•overe coronary disease was present with myocardial powliKtum of 
Uctatc. The regional lactate paftern was scry helpful in drieruiining 
the location of myocardial i.-chemn and significant enmnary uricry 
lesions. '^ 
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( 47 ) Gazra, P. C, Rtew*im«ox, J. A_ Woooc. E. P. Plasma eatecbnlamlsa 
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, .’> Exercise and Smoking in Post-Infarction Patients. The statements 
relating to (43) Franki (et al. are incorrect. A fall in output was noted in 2 
patients (-2 and -18%) and a rise in 6. The authors state ’’Smoking failed 
to produce the striking increase in output seen in young, healthy, habitual 
smokers.” Furthermore, exercise and smoking caused an increase in 
output less than that seen in pre-smoking state. The Results and Summary 
are as follows: ^5^ >###“# J..- : -iy' ' " .ft;. ; ; 

-.ft- ,;ft>ftft ” ; ^ft#^ftft#s;Vft ;■ Table 1 " ft-'" • # 

•v. Fituiings ttcforc Smoking ■:■ ■." ' ■■«■. •• •• ■' •:-»> 
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j 2.8-t 

1.84 

50 

57 

3.82 

2.04 

57 

66 

/ 3.bi 

2.46 


CO 

2^3 

1.67 

35 

72 

2.C0 

1.64 

45 

60 

3.a3 

1.99 

71 

54 

3.50 

1.76 

56 

63 / 

3.4 i 

1.97 

60 

. 57 l 


•Chronic smokers. .’ ; ■■ 

’•" / ’ t Nonsmotcrs. ■ -‘ -.-^.0.^ --- .v \ ■'*'■'"■ 

SA. surface area ill M. 2 ; CO, cardiac output in L./min.; Q, cardiac index in L/min./M. 
, . ; SV, stroke volume in ml.; HR, heart rate in beats/min. •#; r *. 


Table 2 


Findings after Smoking 




•Chronic smokers. '• 

tNoi»>mokcrs. ^ . •• V v -w. n ...- 

CO. cardiac output in LVmin.; Cl, cardiac index in L. 
beats/min.; JA, Per cent change from nonsmoking state. 
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. "'A- , Summary 

: ; Smotiirj: by subjects with healed myocar¬ 
dial infarction, in contrast to its cfleets on the 1 
. normal subject, iaiis to provoke an increase in 
cardiac output or in stroke volume. On the 
other band, smoking, does: increase the heart 
rate itl subjects s\*itli healed m><K*ardial in¬ 
farction. Tin's dissociation between the effect 
on heart rate and on cardiac output and 
stroke volume, which was also noted in the 
healthy subject pretreated with glucose, indb 
. cates that increase in heart rate is mediated 
||by different factors than those that increase 
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^ i ^ ,rt ‘ nt factors than those that incre; 
volume and cardiac output. ' 
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In studies of coronary paticuts^^^l liTveLs of 

carbon monoxide, Ayres ^fiyhas reported that iiiyoeardinl lactate and 
4 pyruvate extraction decreased or shifted to actual production, sug¬ 
gesting the presence of anaerobic metabolism' Tlicie data support his 

■ previous findings noted in the 13f.7 report that rnrboxyltemrvgMiin ran 
?: interfere with oxygen delivery to the myocardium to* the degree that 

relative myocardial 1 anoxia-can occur. The >hit’t to anaerobic cardiac 
mcfaboli>m, which is relatively ineffective as a source of energy, in¬ 
dicates the presence.of myocardial'anoxia* and should be regarded as 
* warning sign. Iti these same experiments Ayres has noted that the 
myocardial oxygen extraction is decreased in response to carbon 
monoxide inhalation, and thus has further demonstrated the relation¬ 
ships of carbon monoxide with relative myocardial anoxia and anaero¬ 
bic myocardial metabolism. The shift to the left of the hemoglobin- 
oxygen dissociation curve, describing the decreased ability of 
hemoglobin to release oxygen at the tissue level; is directly related to 
increa?ed carbnxyhcnmglnl>in levels. .v ■ v*. : 

The animal experiments of Wcissltr (ISO), noted in the previous 
section, suggest that glucose might possibly help to temporarily pre¬ 
vent myocardial Infarction from relative myocardial anoxia, by pro¬ 
viding a substrate for anaerobic metabolism. Since myocardial 
ischemia may be caused not only by complete coronary arterial ob¬ 
struction, but also by increased myocardial tissue oxygen demand 
tbovo and beyond available oxygen supply, it would be important to 
know whether cigarette smokers have more products of anaerobic 
myocardinhmctaholism than do nonsmokers. 

Eliot ^Jjpias noted apparent, hemoglobin abnormalities in patients 
• with signs of myocardial ischemia or acute necrosis, and in smokers 
as compared to controls. However, he suggests that there arc other 
hemoglobin abnormalities also present besides the well documented 
earboxyheinoglobin abnormalities associated with the carbon monoxide 
effect of cigarettes. Some reverted to normal hemoglobin status after 

■ stopping smoking. ' -•• 

Anomalous hemoglobin-oxygen dissociation was noted in “heavy” 
cigarette smokers (more than one pack per day) without known coro¬ 
nary heart disease. In experiments where the amount of cigarette smok- 
. ing wasccntrolifcd, there appeared to be a threshold effect: more than 12 
cigarettes’ per day caused this anomalous dissociation to occur ©■ 
JBirnstingl (Tf) reports finding an increased hemoglobin affinity for 
loxygcn in smokers, which docs not appear to be explained solely by 
[the increased carboxyhemoglnbin levels in smokers. ‘ ' k; ■ - T " 

Itcsearch to further study the interrelationships of carbon monoxide 
to the myoglobin of heart muscle should be performed because it is 
possible that carbon monoxide may replace oxytnyoglobin with car- 
boxy myoglobin and^disturb the oxygen-dissociation phenomena of 
myoglobin ( fo*. 17fK*1 V ? The limitations of blood supply amt the high 
energy output of heart muscle as compared to skeletal muscle may 
mako the myoglobin impairments by carbon monoxide of possible 
ctiologic importance in cigarette smoking and heart disc;!-*. ' '~ 

Hydrogen cyanide appears to be rapidly converted to thiocyanates 
by the body, but the absorption by me lung of cyanide from cigarette 
Smoke might pos-ibly result in hitrlicr serum cyanide levels in the coro¬ 
nary arteries than in the systemic circulation. As noted in the 1504 
Report, tho cyanide ion is capable of stopping cellular respiration 
abruptly through inactivation of cytochrome oxidase. In suhlcthal 
exposures, the cyanide ion is gradually released from its comhitution 
with the ferric ion of cytochrome oxidase, converted to thiocyanateion 
and excreted in the urine. Thiocyanate blood levels in smokers are three 
times higher than in nonsmokers and relative differences in urinary 
excretion arc even more pronounced. Cytochrome oxidase is very im¬ 
portant in cellular respiration of all body cells. In view of the ex¬ 
tremely h'ich' myocardial cellular needs for aerolite metabolism, it is 
possible that the cyanide ion inactivation of cytochrome oxidase also 
can occur in myocardial!cell* and be of critical importance, especially 
In light of other risk factors such as impaired coronary blood 
flow, tho carbon monoxide effect, and the known increases in myo¬ 
cardial tissue oxygen demand caused by the smokimr/nicotinc-iiuhiced 
catecholamine release. Further research is needed to determine whether 
or not cyanide ions in concentrations eqtiivaleiu to tho-c found in 
Cigarette smokers, have a harmful effect on the myocardium, in terms 
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Anomalous hemoglobin-oxygen dissociation. The 1968 document has 
misquoted (9) Birnstingl et al. The authors explain the increased hemoglobin 
affinity for oxygen in smokers as almost entirely due to carbon monoxide. 

Portions of the Discussion and Summary are as follows: 

%•* r The Ef^ ct °f Smoking.—The increase i n 
. . . * / / oxygen affinity found in smokers appeared mainly 

. ; - v. v ; ;:>S: ; C;.-' v ^ jduc t0 high concentrations of carbon monoxide in the 

j blood of the smokers (Huldane-Smith etfect). When 

• the oxygen saturation values had been corrected for 
HbCO content, the mean oxygen affinity of the 
group of smokers was much reduced, but it remained 
significantly above that of the group of non-smokers. 

This small residual increase remains unexplained. 

It is unlikely to be due to methaemoglobin, as this 
was estimated in a few of the samples and the con¬ 
centrations were found to be low (less than 2 per 

^cent). *. 

* ^ ... SUMMARY v . 

A study has been made of the effects of age, 
smoking, and Buerger’s disease on oxyhaemoglbbin 
dissociation. : . * 

Healthy male subjects over 40 years of age have a 
blood oxygen affinity which is greater than that of a 
•.similar group under this age. This would result in a 
shift to the left of the oxyhaemoglobin dissociation 
curve. 

Cigarette smokers also have an increased oxygen 
affinity, but this is almost entirely due to a raised 
carbon monoxide haemoglobin level. 
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GhcoscMetaboIUtnanApGA.iibUCanllovanc\ilnrEffects \ , : 

Epstein (37) has lYviewecl tho relationships of hyperglycemia to W7) Km«». F 

coronary heart disease. Although lie states that there appeared to be ■•> CIrculnii 

no relationship of cigarette smoking to the hyperglycemia that was • 
associated with the prevalence of coronary heart disease in the 
. # Tecumseh population, Iligirins (03) reports that the Tecumsch cign- Htccts.vM 

tetto smokers, both male and female, had approximately a 10 mg. per- <r * ln 

cent elevation in blhod glucose as compared to non smokers, although • dijeas™ t 

the percentage elevations above the median levels were not statistically * ology soc 

significant. Since Epstein reported that cigarette ainokers in the 

* Tccumseh study population had a higher incidence of coronary heart 
7 disease, if would be interesting to see what the interrelationship of the 

incidence of coronary heart disease is to the cigarette smokers who . ' 

havoelevated blood glucose levels. 

Cohen, et al. ( 3 - 1 ) have reported abnormal gluroso tolerance in 
some postinfurctioa patients, suggesting the possibility that this group 
has difficulty utilizing gUicose. It is known that smoking induces •" ' • • 

* ' release of catecholamines which can create an increased demand for v*' : 

glucose by the body. Wahlbcrg {162) had nored that in patients with US2) Wiglcer 
atherosclerotic disease but without clinical diabetes mellitus, the gltr* dIscns « 

cosc tolerance was pathologic in 4f» percent as compared with 10 per- * 

V ; :'* cent of controls, and normal in 33 percent as compared with 71 percent ^ ; P‘;V ; ; ' 

controls. From this he infers that subclinical diabetes mellitus may 
predispose to vascular disease in the same way as clinical diabetes 
-mellitus. -v,*--- -V ‘ ' \ ■ •• 

Kingsbury, et all (£3) studied a small group of male patients with (f5j Ktxcsuva 
peripheral arteriosclerotic disease to determine the serum glucose, non- - In paru 

esterified fatty acids, and imsnunorcacrive insulin responses to sub- . 

cutaneous adrenaline and to smoking. Under basal conditions, the fatty . * 
tcid rcsponse wasnormal. Whilo adrenaline consistently caused a rise 
in scrum glucose, cigarette smoking either had no effect or lowered 
tho fasting concentration. In 5 patients smoking caused an elevation 
in the iinmunoreactive insulin which could not be explained by blood 
sugar changes. The implication is that these patients were hypersecre- , 
tors of ir.sulini Unfortunately, detailed smoking histories are not ' 

available for these individuals, Szanto (/.{/), in a very small study (til) Seaxto 
of habitual smokers, noted a "hyperinsulinism” response during oral 1 Juij : 

glucose tolerance testing after smoking two cigarettes. This response v 

was markedly reduced wdien t!ie test was repeated after a 14-day absti- 77.. 

rpnee from smoking. The view that hyperinsulinemia is associated 
with athcrogcncsis has been suggested (114+ 118 * 149+ 137) and dis- (lt\) Nikku_l, 

cussed by Mahler (102). If smoking directly or indirectly causes a ^ insulin 

hyperinsulin response in some individuals, then this may possibly be flucose 

one mechanism bv which cigarette smoking may enhance athcrogenesis. * 7i5> 
Kershbaum, et al. (80) have noted higher plasma 11-hydroxy cor* r " m u * rc 

ticosteriod levels in smokers. Whether the i *hype^msu^mism ?, reported ' t7 LA ' TC „ C 

to bo present in smokers is related to increased adrenal corJcosteriods , , „ p!ds ^ 

• , , , , , I/.57) W EliSORX. 

rematns to be determined. Ilypennsuhnism could be a response to the Fiaser. 

frequent catccholamine-induced hyperglycemia caused by cigarette Tasculai 

6moking in individuals without significant clinical or subclinical ( 102 ) Mauler 
coronary heart disease; but conceivably the hynerinsulinism response 34(13^ 

Slight be more pathological in coronary patients. Also, the potassium 
*nd other ion changes caused by glucose shins in response to shifts in *■-7 

insulin levels may predispose to cardiac arrhythmias and sudden death. 


(37) Kmtei*. F. It. Hy^relycvniia. A rl*k factor In coronary ti»*art dHeas<U" 
Circulation 2*1: COD-CIO, October 1967. ■ ' 

\r ; ' 

[£J/ Hrents.vM. \V % KjEi.^BERn. M. Characteristic!! of smokers and nonsinok- 

ers In Tec’imsch, Michigan. II. The dhUflbutlim of >eltx*red pky skill ^ 
measurement and physiolocic variable* and th* pro ra knee of certain' V 
disease* in smokers nml nonsmokerj. American Journal of EpUIeml*^' 


ology SG<1): CO-77. Junuary 19G7: 


• v - ; 


V.: . - 

. " •• 

(152) Wablcero, F. The Intrarcnoua glueoso tolerance test In atticroscleroti: 
^ V; disease with special reference to obesity by per tension, dial^tic bcredir> 

• • ' , tod diolestcrol Talues. Acta Medica Scaouioa tlco 1T1(1); 1-T. 10-w 


• /. 

(SB) KiSGSRvay; K. J.. Jaerett, It J. Effects of adrenaline and of smokirr 
^ lo parleots with peripheral atherosclerotic Tascular disease. Lancet 
2(1ZQ5) : 23-23, July 1, 1SG7. . f- 
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(lil) Sia^to, S. Smoklnff and atheresclerosia. British Medical Journal 3* 13 
Jniy 15. 1967. 


(J/4) Nikku_l, E. A., Vrscsst. M-H.. Mrnn.us, T. A., Pelkonex. K. Flasnaa- 
tnsulin In coronary heart disease: Response to oral and intravenous 
flucose and to tolbutamide. Lancet 2: 505-311, SeptemLJer 11; 1>VJ. 
(J/5) Peters, X., Hales, C. X. Plasaiadcsulin concentration* after myocardial 
• v - t . Infarction. lancet 1: 1H-4-1H5. May 29, 1065. . . 

(1(3) V au.a.vce*0wex, J. Comments on Dr Mahlor's “Diabetes and Arterial 
Lipids"). QiEirterly Journal of Medicine 3^1* 130> ; W. October 1I>*7. 
(1ST) Welsorx. T. A., Breckexridoe. A.,. Rvbexsteix, A. II., Doj.lery. C. T. 

Fraser. T. R. Serum-lhLsulinin essential 'hypertension and in fieri ph*-r.u 
- . vascular disease. Lancet 1 (7451) : 1336-1337. June IS. lfV.fi - v.Airc'V 

( 102 ) Mahler, R. Diabetes and arterial lipids. Quarterly Journal of Medlcla 
. . 34(136): 4S4, 1965. 
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J " Hyperinsulinism. This page devoted to glucose concludes with ■■e'wwxz 

the thesis that hyperinsulinism is a link between smoking and atherosclerosis, 

-in . i r_ _ j. ^ *—. rtl.ir. n / 1 A. 1 \ C ^ "i n tn wK n 

-.rV ■ 


All the references do not relate to smoking except (Ml) Szanto, who has 
published two letters in the British Medical Journal (16 April 1966 and 
15 July 1967)-.- The work cited in the second letter has not appeared in a 
regular article. f£ ; " r ''l 




. ' - i * **■> . y ; .?Smoking and 

Snt*—tn a previous !et:er cn this subject 
(16 April 1956, p. 934) I su-gestcJ that 
smoking and dietary sugar affect the arteries 
In a similar way. Further work with the 
help of heavy-smoker volunteers indicates 
that the atherogenic effect of smoking might 
lie in its ability to induce hyperin sui in ism. 
This eondusion is based oa the following 
operi^ent. 

'TwcJtc exile iad seven female volunteer* 
were cbosea with the only criterion in ihe^ 
selection that they habiruiiiy smoked 20 
cigarettes* or more, per day. Their ajes ranged 


Atherosclerosis * '; r ' v. ’ 

blood glucose and scrum iniuUn levels in the 
fittis* state, before anj after smok^g Mo 
c:safeties, and durinj the glucose toleiance test 
The Talucs four.J during the period of heavy 
imckj.-g and after the cessation of smoking for 
14 days may also be compared. 

If excessive insulin rc*;>?n*c can be defined 
ss insulin levels rising above 100 microcr.;:* 
per ml. scrum during an oral glucose iter¬ 
ance test* then subject No, 4 may not be 
considered to have hyperinrulhusmia. Hv*. 
ever, the marked drop in insulin response 
after she stopped smoking fer 14 days ir.di* 
cates a relative hypsrinsulinism during the 


Smoking and Atherosclerosis 
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Comparhcn of Stood Glucose and Strum Insulin Levels 
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from 25 to 57 years. After.erpfainiiic the pur¬ 
pose of the trial* the subjects were asked to fast 
averrucht anj ab%taLn fnn »mokur.c unul a fast- 
Ing bv^xf sarr.pie was taken. Rich »ub*evt then 
imekej r«a c^arettes in succession while tatk- 
!na so each other or readir* ir.aranncs. A 
•ecoad i?ca.T<n of blood was then withdrawn. 
After thii, each whtet was given 100 f. 
gfucovc m water, and (urrncr specirness of bland 
•refc oclfencJ it set intervals foe tlonj giucote 
and rerum iniukn cstur.ao.sRs. Acv^rd.c^ ca 
Che ot.ci'il plan, •uhiects Tcluntrcred to 
ab*um (f.n irrvi'irj f.-e 14 d*n a/ttr the £r»* 
part cf the ei.-ynmof, but ^nly three mlia"- 
and two Unuki were able t<* Jo i-i. The ahu*c 
le*l »n then repeated on these tub-ecfi. 
CltXhie IfTrlt * ere esL.Ta:eJ he L*:e rr.cth.Kl of 
FoLn a&J U'u, and scrum unsua by immuno¬ 
assay. 

Ja the accompanying Tabic are sbowa the 


period of heavy cnokinp. The view that 
h ypcTihsul ir.acmij « a*Jterogciu: is eli 
documented.*"* The ru 4 grs::c»n that it is 
factor retpodsibfe for the liability of hravy 
jntokeri to develop atherosclerosis is j 2 
expanmn of thii theory.-—I a at, etc., 
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. S«i—Your leader (26 March, p. 755) is 

fair comment on the present uncertainty with 
regard to the effects, of snaking oa the 
coronary Irenes. " On balance,** you state, 

" the evidence is In favour of smoking being 
a cause, but it is still incomplete, and it 
would b< greatly Strengthened if the physio¬ 
logical anJ biochemical clltcu of smoking 
could be shown to contribute to the develop- 
tnent of some parts of the disease process." 

In ft p^per published earlier this year* 
it was iho«m how heavy smokers depend* in 
_ ceruin cases, on their nicotine consumption 
to maintain their blood sugar level within 
normal limits. When these people attempted 
Co break with the habit they developed hypo- 
glycaemic symptoms, and to counteract this 
they are sweets in a quantity that was 
lurprising even to themselves. ■'■!*.. 

. RecenUy it has been reported by several 
^ workers that refined carbohydrates increase 
the tendency of the blood platelets to stick 
to the arterial walls. If nicotine is inter¬ 
changeable with the refined carbohydrates in 
maintaining the blood sugar on comfortable 
levels, is it not plausiblls that it can also 
cause an increased platelet stickiness in a 
similar way ? To give this hypothesis a 
biochemical backing. It is known that nicotine 
exerts an antidiuretic effect due to its action 
oa the hypothalamus. In a present, as yet 
unpublished, series of tests it was found that 
the excessive ingestion of glucose cr sucrose 
. by carbohydrate-deprived subjects may 
inhibit for more than four hours the diuresis 
that is normally expected following the drink¬ 
ing of a liue cf water.—I am, etc., r 

STEPtfZK/ ozanto. 

* Hm/onJ CoejJfy Hospiul. l +m r m -Sjj}.- 

Kcniord. . .•••-. . • 

Rmi tnc* •.- 4:^ * i7 

• $ua», s., y. Irish mttd . Ajboc.i 1954, JCJ, 22. 
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Additional Considerations ReocrJiny Coronary Stood Flo\o 

Coronary blood I low, besides being influenced by tho size of the 
inner lumen of the coronary vessel wall and its ability to dilate for 
the purjuose of increasing flovr of oayjrcnatrd blood when needed by 
, heart muscle, is also dependent upon the viscosity of the blood (/£). 

Tho concepts of fluid mechanics, such as laminar nr turbulent flow, are 
■ t well known. Kor any given aperture and pumping pressure, fluid flow 

- will depend somewhat upon the physical characteristics of the fluid 
Itself. It iui* been demonstrated in both cigarette smokers ( 100) and <j 
in patients with myocardial infarction that hemocuncentrariou occurs 
(15,157), sometimes to a relatively small degree in terms of absolute 

' chances in hematocrit, but the chances in viscositr are much greater 
than might have been predicted fmm consideration of hematocrit 
changes alone. At this point, other factors related to fluid mechanics 
also enter in, such as the quality and amount of lipids in the blood. 
Burch, ct ah (/J) have demonstrated that increased fatty acids in- 
; crease the force necessary to "shear* the blood, thus contributing to a 
v . reduction in the capacity of the blood to flow in laminar fashion 
, through a given aperture. When coronary arteries are impaired by 
partial obstruction of the inner lumen or by decreased disicnsibiUtr. 
there may l»c a critical interaction with blood viscosity causing marked 
turbulence of flow.and thus reducing further the potential for increas¬ 
ing coronary blood flow. . ^ ^ 

; . ’ ■ SUMMARY, CONCEPT AND CONCLUSION* 

. r-.o-i 

* Additional evidence has been presented which fends to confirm and 
./extend the positive tindiugs previously reported in the 1001 and 19C7 
reports. - * 

—■ I. Epidcmtolojrical studies show that “heavy" cigarette smoking is 

Wrongly associated with an increased risk of dying from coronary 
heart disease. 

&. New data confirm and help to clarify the relationship between 
cigarette smoking and other “risk factors'’ in the development of 
■' coronary heart disease suggesting that both independent and inter¬ 
acting effects are involved. 

A Evidence indicates that cigarette smoking may accelerate the 
pathophysiological chances of pre-e si strut coronary heart disease and 
Contribute to sudden cardiovascular death. This relationship helps to 
, explain why stronger epidemiological correlations between cigarette 
smoking and coronary heart disease tend to be found in incidence 
Studies rather than in prevalence studies where the population is 
.*. -under-represented for those people who have had fatal outcomes from 
coronary heart disease. 

A Present evidence continues to support the position that giving up 
cigarette smoking is beneficial to cardiovascular hcaltli. • * 

> 5 . Some progress is licing mad* in the study of tlilc interrelationships 

of .selected psychological factors, smoking bcliiarior, and the develop¬ 
ment of coronary heart diiease. 

. Recent data provide a basis for the formulation of a theoretical 
} concept by means of which it tf possible to correlate the interaction of 
v .SOTcrali known coronary heart duca^e rbk factors with the physio¬ 
logical mechanisms by which cigarette smoking may artect the 
v myocardium. 

r-.<_ , Tho epidemiological studies continue to indicate that “heavy" 
cigarette smoking is slmiijHy a"oriared with a fatal outcome from 
Coronary heart disease. This fact may be accounted ifor bv a mechnnism 

: erbereby, in the presence of impaired coronary circulation due to corn- 
, y nary heart diica-e, cigarette Jiuuktnc may “trigger" myocardial osv- 

- gen deficits of critical decree. One or rnore of the following mechanisms 
may be involved in this process: 

- 1. Tho increase of myocardial wall tension and velocity of contrac¬ 
tion, largely mediated through norepinephrine released in response 
to cigarette smoking, thereby increasing the myocardial demand for 
oxygen and other nutrients. 

2. The relative reduction of nutrient capillary, blood flow in the 
region of ihe myocardium di.-Tal to ami d«!>[>cnJvnt u;mn blood 1 flow 
through in partially. nec I tided r or on ary artery. 

Jl. The impairment of oxygen dt*.-uciaiton from,hemoglobin due to 
tho formation of carbovylieinuglidun from carbon monoxide, thereby 
diminishing tluv avail ability of oxygen to tho myocardium. 

4. The rcdu'-tiofi of the Mipplr of oxygen available to tbe myo¬ 
cardium ns a cnn**qitcnce of hypoxemia due to severely impaired pul¬ 
monary function frumi chronic obstructive bronchitis. 
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5 . The impairment of coronary blood flow as it result of the in¬ 

creased blood viscosity associated with hyperlipemia or hcmocoucen- 
tration. . • v*v--' • v4*\ ? . d>; 

6. The increase in platelet adhesiveness which might contribute to 
thrombus formation or coronarv occlusion, 'dy;-->. v 


7. Tlic predisposition to acute cardiac arrhythmias as a consequence 
of harmful! neurogenic reflexes or catecholamine release. > 

L 8. The possible, although presently speculative, contributions to 
impairment of myocardial cellular respiration by cyanide ion. 

■ Thus, the interaction of the factors which decrease oxygen supply 
to the myocardium and those which increase the myocardial demand 
for oxygen may play a major role in precipitating the fatal outcome 
in some individuals with coronary heart disease. On the other hand, 
it is possible that the same factors, in less severe clinical circumstances, 
could precipitate temporary coronary insufficiency or contribute to 
nonfatal myocardial infarctions or cardiac arrhythmias. 

The pathophysiological factors associated with cigarette smoking 
may further interact with other known epidemiological risk factors 
associated with coronary heart disease such as high serum cholesterol 
and high blood pressure. Although not a "risk factor*, unusualIV high 
physical stress may also create physiological demands for additional. 
oxygen supply to the myocardium. • v - ; £: .~6'; •^ v v 4 /-;' •*/ 

The finding that those who discontinue cigarette smoking ha\e a 
lower risk of dying from coronary heart disease than those who con¬ 
tinue to smoke might be accounted for by the potential reversibility 
of many of the pathophysiological effects of smoking on the cardio¬ 
vascular system. It is reasonable to expect partial reversibility of 
factors that interfere with oxygensunplwsuch as the carbon monoxide 
effect, and the increased platelet adhesiveness, hyperlipemia, and hemo- 
conoentration noted in cigarette smokers. Moreover, the increased 
myocardial oxygen requirements associated with the cigarette smoking- 
induced catecholamine- response and neurogenic rcllexes could be 
expected to be eliminated upon cessation of cigarette smoking. In some 
patients, the cardiopulmonary benefits of stopping smoking may 
reduce pulmonary hypertension. 

An increased ability to predict future cardiovascular events in 
individual persons will depend upon more precise definition and 
measurement of the pathophysiologic factors associated with ciga¬ 
rette smoking and their correlation with information about the epi¬ 
demiological risk factors. 

Because of the increasing convergence of epidemiological and 
physiological findings relhting cigarette smoking to coronary heart 
disease, it is concluded that cigarette smoking can contribute to the 
development of cardiovascular disease and particularly to death 
from coronary heart disease. ., " 
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’’Trigger 11 Mechanisms for Cigarette Smoking. The impressive list of 8 
mechanisms is not. supported by sections in the 1968 document. It should , 

be noted once more that for*each mechanism, cigarette smoking was not 
used as the stimulus. In most instances, catecholamines, carbon monoxide 
and large doses of nicotine were used to elicit the "trigger" menehanism. ..!*?■;■ 

The brief comments for each of the 8 in the list are as follows: . V.. vj 

1. . Increase in myocardial wall tension was elicited by doses of nicotine £$$$$£ 

and cigarette smoke large enough to cause a rise in blood pressure in 
anesthetized dogs. X .. . .■ v-;~. 


There are no observations that nicotine or catecholamines can reduce '/If* 

• ’. .. 




2 . 

collateral blood flow-.'"*?&,• 'l’- ; / ;! ' T -5‘ 

3-« X: The amount of carboxyhemoglobin in an ordinary smoker is about 
5%. -^6, ••' 

4. Smokers have no impairment in pulmonary function unless they are 

suffering from chronic lung disease. ' VY/*'- 

5. The lipidemia and hemoconcentration demonstrated acutely following 

smoking is not intense enough to impair blood flow. - ; < 

6.. The increase in platelet adhesiveness is not consistently found in most 

smokers. Furthermore, thrombosis has not been noted in animals receiving 
toxic doses of nicotine for an extended period of time. . , Y 

7. The predisposition to acute cardiac arrhythmias was observed only 
in dogs exposed to huge quantities of cigarette smoke for 30 minutes. 

8. The role of cyanide in cigarette smoking has not been proven. 
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•' * SMOKING AND CKKEnuOVASCUTATl DISEASES^ 

Many of the pathophysiological considerations noted in the above 
•cction may also pertain to the relationship of smoking and cerebro* 
vascular disease. .';■»• >■=* ••..,-iv...* er 

A’ mortality study in Japan by Hiravama (£5) reports findings 
different from thaw cited in the VX7 Import (l^A, in which smokers 
under ego 75 had a mortality ratio of 1.40, or more, for stroke. 

Hiravama found that drath> due to vascular lesions of the central 
nervous system, after ace 4(4, were one-third less frequent amon^ 
smokers than among; nonsmokers. Several factors may account for 
these .different findings. One is that the etiologic spectrum for stroke 
in Japan includes more-hemorrhagic strokes than in the United States. 
Another is that the-Japanese study mcludednll stroke deaths overage 
40, whereas the studies in the United States found the positive nssocia* 
lion between smoking and stroke mortality occurred under age 75 (54). 

In a study reported by ICuhn (.?.?)', 00 habitual smokers refrained 
from smoking for one-half day and baseline retrograde brachioeerc- 
bral angiograms were taken: then they smoked one cigarette, inhaled 
deeply, and had repeat angiograms. Only tho^e over 60 years of age 
failed 1 to have significant acceleration of flow in cerebral prccapillary 
vessels and markedly increased vessel counts as in carbon dioxide 
inhalation experiments. r-- ••••>-.. > . 

As iu coronary heart dik*ase, it may be that smoking has ditfrrvnt 
effects depending upon the degree of underlying arteriosclerotic disease 
present. Among patients with stroke, many have arteriosclerotic heart 
disease and a significant number die of myocardial infarcts (704). 

The rate of oxygen uptake in the brain is very high* being approxi¬ 
mately 5 cc. oxygen/I iiO <r. brain/mim (101). As discussed in the 
cardiovascular section* if carbon monoxide causes a shift to the left in 
the oxygen hemoglobin dissociation curve, it would make less oxygen 
available to the brain tissue. Those people with an arteriosclerotic 
eercbrovasculature who cannot increase their cerebral blood flow in 
response to smoking may therefore more easily develop a state of rela¬ 
tive cerebral hypoxia; a situation which could be a factor in the 
etiology of stroke. 
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{( 93 }’ Kras, R. A. Mode of action of tobacco smoke inhalation upon the cerebral 
circulation. Annals of the Non- York Academy of Sciences 142 (Article 
v- ; . 1): C7-71, March 15. 10C7. • > ^ r 
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^ SMOKING AND CAKDIOV.VSCULAU DISEASES V 

; - SuililABT 

Coronary heart discaso (CHD) among men in tho Western world is * * 
an epidemic which cuts shortthe lives of many in their prime produc- * 

live yenrv Tho evidriicu linking smoking and CHD has been reported 

Bot only from studies in tlio United States, but also front sudi diverse f'J-’ v ' i. ■ ‘ 

: ««m « West Germany, the UiSSJt., France, Israel, Italy, and the ; ;C^..*. *v + : ; \ - V . * « ,/. . : 

- - British IsW - - . •„£.**.•« V'.-r. ■>-• - %.•- . V>''‘ ■ ' 

- i. . - ' : '.§\..V-/Jn) U.S. Pcauc FIultd arivic*. Tfce Health Con»eno*iw** •* Sm«l«l*e.WC* 

xho 19G3 Supplement (£7) Stated: ./?< ■ , [} ' \zy supplement to the lOuT Public Health Service Review. U*s»btna1»«. Cal 

” n _' r , . ' ’‘^V ... Department ot Kvalth. FJnca tlow a»d Wrt tare. r«Wte ilealiB Servlet 

.. .. isecausQ of tho increasing convergence of epidemiological and j^ MeiWoB xo. lc *i. VKH. us ma 

physiological findings relating cigarette smoking to coronary 
heart discese, it is concluded thatcigaretto amoving can contribute ' -* * ' 

to tho development of cardiovascular disease and particularly to 

death from coronary heart disease. -; • v •••v--. n “-’ ■.. . ; i .’ . - •■'* ■ 

The convergence of autopsy data and experimental data presented in . ^ ' ff ‘ 

. this end previous reports suggests that cigarette smoking promotes - 

atherosclerosis, including that of the coronary arteries. The results of . , 

physiological research and the findings of diminished risk of CHD in — 

thoso who have stopped smoking indicate that there is also a more ‘ . 

immediate mechanism operative. The mechanisms which might bo re* „ 

•possible for the promotion of myocardial infarction and fatal cardiac 
arrhythmias by cigarette smoking were extensively reviewed in the ...... 

19C8 Supplement (i7). Briefly stated, nutrient supply to the myocar- * 

dium in general andj perhaps more importantly, to focal ischemic *• ■ ^ 

areas of tlm myocardium may be scriousli-compromised by a combina¬ 
tion of effects caused by smoking, and the deprived myocardium may 
become infarctcd or develop an arrhythmia. These elTects include 

diminution of blood flow through atherosclerotic coronary vessels and *“ 

diminution of available oxyp.ii for tissue use resulting from the bind- .. - 

fog of carbon monoxide to hemoglobin ir. tho place of oxygen and 

possibly, although presently speculative, the poisoning of respiratory 

enzymes by hydrogen cyanide. 

Cigarette smoking has been shown to bo an important risk factor , 

fo tho development of CHD. It is important both by iiidf and in 
the presence of other significant risk factors. In combination with 

certain other risk* factor?, tho joint crlccts appear to be even greater — 

than thoso accounted for by those risk factors independently. 




^ A - ■!t EwBOtiouxstCAL STtrores _ 

Hammond, ct at. (II) have presented new data on mortality from 
CHD, 1 stroke, and nonsyphilitic aortic aneurysm among more than 
800,000 men and women who were between theagesof lOaud 70 in 1050. 
The authors were attempting to evaluate the significance of multiplo 
factors (sex, are, diabetes, high blood pressure, body weight, chance 
fo weight, exercise, cigarette smoking, sleep, and nervous tension) in 
tho variations in death rates from the^e three diseases. It should be 
noted that this information cnnsi.-redVf seif-reporus obtained by ques¬ 
tionnaire and were not obtained from medical examination. Causes of 
death were based on death certificate reports. 

As illustrated in tabic 1, coronary heart disease death rotes and 
mortality ratios increased with increased cirorctte smoking for men 
in all ago groups and for women under the age of 70. Although the 
mortality ratios were higher in the younger age zroup*. the differ¬ 
ences m death rates between nonsrnokeri :and heavy smokers became 
progreisivcly higher with increasing agv\ Although CUD rates were 
higher for tlio^e who were 10 iwr.-pnt ot more aiiovc the average weight 
for their height•agiv.-ex group, and for thn.-^ whio rvp.'ira.si having 
high blood pressure, the trend is dearth.*.* the cifcct of siuokiiig persists 
and is appreciable, even when these other factors: are held constant 
(UbJo 2). 


EtvuoiB E. C-. C*snavre. U Coronary b^nrt disease, ftroke. and aott 
aaeorj*®. Factor, ia the et.olocr. Arebltts of F.nrironff.entsl lit* 
19(2): 1CT-TSJ. Aucuu 1DGX 
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Table I .—Death rata and mortality ratios for coronary heart disease 
and stroke , by amount of cigarette smoking , sez , and aye * ' . - ' 
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Table 2.—Coxwiary A^arf disease death rates for men and vxrmtn 
classified by smoking /. abits , aye , blood pressvre , and relative weight 
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Hammond, ct alj also studied CUD mortality anion "men who were 
— «-smnkcrs of cigarettes. The death rnu* from CUD wen hmer 
among the ex-smoker*than among thoseMill smoking nt the beginning 
of the study, the size a ft lie diiTercncc bciriitr larger the lunger they 
had been oiT smoking (table'3), Sonne people stop smoking because 
of iUhes* or symptoms and these people would be expected to have 
higher death rates than th.>r whnston for other reason*. Early deaths 
among those with preexisting di-ease may account, at least in part, 
for tho high death rates from CJID among ex-smokers in the early 
■y"£V.V- ■ years of abstention. ;>■*. 

* ' - t * . Mortality ratios for stroke were higher among cigarette smokers 

? %*v with tha exception of tho-c over 70 years of age. Male ex-cigarette 

'T ’ * J ' i: " ' '; smokers had mortality ratios for stroke approximately equal to those 

*; r : of nonsmokers. r 

v . , A clear increase in mortality from nonsyphilitic aortic aneury sms 

• with increasing cigarette smoking among men aged i0-09 is seen in 

• t»blc 4. The mortality mi io lor heavy smokers was $.00. 

Hfcmmnnd, et al. found that death rates from the three diseases var- 
. . led considerably with relative weight, amount of exercise, amount of 
... ’ cigarette smoking, ami hours of sleep per night. Subjects trim were 
obese, took little or no cxercire. smoked!n:any cigarettes a day, or slept 
' ^ v 9 or more hours per: night had'high death Tates. Those with a combi- 
nation of these factors have especially high death rates from the three 
diseases. 



Table 3 .—Observed and expected number oj deaths and mortality ratios 
Jor ex-cigarette smokers with a history oj smoking only cigarettes, by 
i nuzn&er oj year* since lest cigarette smoking and jor current cigarette 
smokers, coronary heart disease and stroke; compared to persons who 
\**acr smoked regularly, in men aged 4Q-79 
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Table 4 ,—Aortic ancur*/im death rates and mortality ratios formen 
. aged C0-C9, classified by .cigarette smoking habits 
[Ki(a ptt LOW 


K«*if 

uutiil 

•«*viiuir 


C«rr»nt f-nnfe«n. 

C£m*.l« onumiit wn 


H 10 -u X>-.T «•* mn 


Dcoth rote.... 13 « 50 59 104 

Mort*iay ratio.. LOO 7.01 185 4.54 8.00 


tones: in mis— 4. 1. C-.***t UO. 
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They also found that dc.ith rates; from CHI) and stroke were lower 
inex-ergarettt smokers than in men who were currently smoking ciga* 
Rttes at the tiuw they enrolled m it he study. The death rales of mih- ex- 
cigarette smokers* who had in*'(ifiilinked iiir.lOlo.'JU years were no higher 
or only slightly higher than the death rate* of mm who bad 1 never 
Amokrd regularly. iVath rate* fmni tV three di-i.t-rs were lowest 
among subject* w ithout a history of:diabetes or high blood I pressure 
»ho were not oil.-v, took lit Ic.iH nmderKtr exercise; never smoked reg¬ 
ularly And slept ill to * hour, per night. Nrveri'ieh 1 **. even these suln 

jeclshad!suh4aulial Jearh mtes from OH), alr«*U and nottsypliiUtic 



source: 


www.industrydocuments.uc sdu/docs/rrlkOOOO 
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SUnJcr (-4) ha* :'.niy!wd lO yiar mortality data on a total cohort 196 9 Pa. gC 398 

of men, uged -I'‘-M v in who were employers of f hr Clucatn’ I’co- 
pk.iGas Tight and Co!:.- Co.Oi l,h;.7 men c xamtmrd. we tv found 

initially to It 1 free of definir* (Ttl> and have ta*.*nf»*llbucd without 
systematic intervention. IIi truer overall difatli rates were fiiund among 
the smokers in the study; Table ;i shows tide death rates from CUD anti 

from ell causes for men with various risk factors. ^?TT) Staulm. j. rcrsosal CoLaiaonicaU«a. too. • *" 

Recent puf-ors by Thorne, et al. and by. PaiTenlxtrcer, ct al. ‘ 

(i5) re|*ort further results ofistii'lics of CUD ainotu: former college ** J * Tnoaxr. M. a. L. rarer =«3j»«c»it. It Jr. caroaie 

students. CoIletM health records and other collet records were re former eel left itudeett. VI |. I**, tmtimof i»*»l c^oar, 

... ' . . . , . . SUemt American Journal oCK[V*J*aM»l.t;r v- , *-i 2 )L its* 

viewed to ascertain Che ntvfence nr absence of factors under considcra* 

lion. Cases were id etui tied from d.-.uK certificates- iTrthcstudV of fatal . “ S * Jr * X u CbarMttrfwte* in entire* rr-: 

a. yr\ i » , - , *Ui»*UDi to fatal corcrarr bnn Oiaca*e la latee life. (In ; 

CHD (/JXJ»d from qu^ttonnaires and physical examinations in the ^ •—. xmerlean journal of Ki*:Jca.*oto-r - ioca * . 

; Study of non fatal Cl ID (i?5); Matched conirols were obtained for each - : . 

ease. In both nonfat a I and fatal CHD, signtlMitnfly more smokers . ' ?■*' / • " * 

were found autom; the eases than armn-j the controls. Combinations 
of risk factors resulted iit greater CHD morbidity and mortality ratios 
than did single factors. Kiinire l shows the morbidity ratios for com¬ 
binations of pairs of risk factors in non fatal CUD and tnbli fi shows 

mortality ratios for combinations of risk factors in fatal CHD. * 

Table 5.— 10-year mortcli'.]/ rates for nddsn death, coronary heart disease, stroke, cardiorafcvlcr-renal, and ell causes 
combined among men aged +Q-$0, classified ac?>ruiny to cigarette siruskiny, cholesterol, end Hood pressure 
(IWapfe* Ou Lie St Co. <:*•*.UM*d. Mm «rt<u»cr few W«o*Tc*rr baart <Uw*ia awl (**••* »«ae.rt diumui UWimMM' 
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Ocw«tu (tv or T:a-* % Ui,}. 
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Ilbh batnttM: Jenra <W*a«f<a ii3 re rxi i=i (dl.| b^J |»rw 

m » ot B-m r.ta. Uc; 10 v f.«« r 

tACriiu Ha i.r • l>t,l hf S-ji* act |:ou^i la ttta t'JL »>»Ja (jO9ul*U0i). tXA. 

AS nu> pH 


• S»^U( d*U *ta cm aCUtaad lar 4 *fU*a U3 m 
fatKl: Haraiar, I. Wd. 


^ nutted coronary heart disease death ratios in a 17-51 year 
1 ' . 4 ,uon>j fanner college si'idents, classified according to combined 
(+) or ai>3ence (“) »/ 0 / lArcc rpccyfed riih factors. 
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In ft study of participants in the Health Insurance Plan of New 
Yo-rk.Weinblatt^et *h(£?) reported that cigarette, smoking males who 
_ developed angina pectoris were more likely to develop infarction thin 
* wcro nonsmoking anginal patients, but there were not enough cases to 
draw definite conclusions. 

Weinblatt* et a!. (Jd) also report* J that the prognosis after the de¬ 
velopment of a myocardial infarction appears to be independent of 
smokmg status prior to the infant. In the essence of data indicating 
which patients stop smoking and how stopping smoking is related to 
the severity of myocardial damage, one cannot evaluate the clTect of 
smoking on prognosis. If tho persons who stop smoking tend to in- 
Idude the most debilitated, the etTcet of continued smoking on prog¬ 
nosis would beunderestimated. .* < • / Vvt -.- 

In ft prosjwctive study of over 3,000 men, Jenkins, et nlJ (JJ) re¬ 
ported that the incidence of CUD in men aged 30-40 was three times 
higher among the cigarette smokers than among the nonsmukers (ta* 
Wo 7). The incidence of CUD increased with i increased daily cigarette 
consumption. For men aged the relationship between cigarette 

•moking and CUD was found to bo significant only for the heavy 
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(23) Htun’atT, t. Kmsk. C. AV.. Siixmio, S., Swri, It. V. lc firror* 

Ih ontifia f«rcti'ri-fc—a prvsn««c!lr # Journal of Chivoic DL«v-, 

21C-II : 23l-:«. July 


IW) Wetanarr* t. S.ri^Ko. ft., Faaxk. C. AV., S«r«. JL V. Proin^l. of own 
after flr»t oixonmHil Warm™,. Mariality an.l Urn r.'enrivfice Ln rrla- 
tfoo to selected rpracraters, .\cierieani Journal of PuWio Mralih an<| 
tftv ffatloo’o Health i*(S) : 1220 - 13 * 7 . A„ £ uit IOCS. 




wtatt«.wf;* u ' K J. Cl;ar»ne rnokirc. It. 
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r Wol ** P StUdr ' CkcuU,Uan 3 at«» lH*.li:V 


- -? . v 7' . 

' -viv'V#' 




* v** ■- - 4 *s" 


r»<7» L—Morb'iity ratios of coronary heart diseo*« for paired eoaUilaation# 
of factor* in colles*- 
i ' Soewx: Tt.orne. 3 LC., K «L ( 2 J). 

smokers (table SI. Former-cigarette smokers also had sijniificantly 
higher CIII> iticidvtice rates, but no data are given on length of time 
■bice stopping smoking, or reasons for slopping. Pipe and cigar smok¬ 
er* did not have higher CIU> inriiicr.ee raie;>. Alter continuing for 
other risk factor* such as lipid loci*, diastolic blood pressure, and 
. “body build, the authors found that the association between cigarette 
tmoking and CUI> ;x-nwined' t tables J, 10). The relationship U-cwe«it 
smoking and'GILD was stronger araong tliosc men who exhibited be- 
hftviort)pe A than tho.-e eshihiring Udwvior tyj« H (tables11.12). 
Behavior tvjM; A is cliaractcruvd by cuhanevd competitiveness,drive, 
ftggresaivcucjs; hostility, ami an cxi-vA-tve seme *»t tem* urgency. Be¬ 
havior tv| m*. Li indicates an alrviuv oi tbcjc charaettri-ru?. Analysis 
of the data on Uhavmr and vig.ip-ttu:?moking slewed that both be- 
tor* have ttTcvU on t’ne CHD rate. Again, these o^ociatious were 
Stronger in the younger agegixiup. 
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. Prognosis of Myocardial Infarction. The article by (30) Weinblatt ”et ai?^ 
is being criticized for absence of data indicating which patients stop smoking. 

The article did not mention exsmokers. Only smokers and nonsmokers are 
reported. Anyway, the basis for statement that prognosis is independent of 
smoking states is as follows: 

*. '•* . . ; . * t . ‘ *..;••••'* ’ ’ • i ’’ ’ *T' * * 4: ^ 

• " W V -'V.'" : V Tahir 4 —Early mortality among men ; V. V... - *:. 
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fofluuine fir»t MI iu relation to pliy*(i- 
. cal activity level and smoking hahit.* 
at time of MI* H*:e-adjutted per cent 
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- • Most active 

243 

205 
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Men without prior CHD 
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Other classified 

426 

22.6 

Men: without elevated 



blood pressure 
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• «f tS* e«n#rn**'ii«* «f tS« phy*tf«l 

fl*«r* n^.l la »h« HIP e**-lr k«* 
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CJi garclte smoking- 


,, especially heavy 
cigarette smoking—has been reported a V 
associated with an increased risk for 
incidence of fir«t MI among men in the 
HIP study population,* but no influence 
of smoking on early mortality could be 
demonstrated from the preliminary 
data a Th I* Aniline u rrmf. rttuiil. ki# 1I. - 
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< ' Table 7.—^nnvd! inru/rnco rates of coronary hart disase fcr men $9-£9 years of ays, classified i>y smoking history 

* Y v ;\ .;;Y Y: iV-’v'^Y \f/,' V:-. and by currini practices cs to cigarette smoking .;. . ■- ; > 
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'■.rX •' TA3LB' S. —Annual incidence rates of coronary heart disease for men 60-59 years of cge t classified by smoking history 
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Table 0 .—Annual incidence rales of new coronary heart disease, by 
smoking habile, adjusted Jor aye and seriatim, for specified other risk 

: . :j^ rs '•••:• •. ■ . , , .. 
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Table 10 .—Annual incidence rates of new coronary heart disease, by 
smoking habits, adjusted /or aye end seriatim, jor specified other risk 
/actors :. . ~ 
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Table 11 .—Incidence 0 / new coronary heart disease, by smoking category and behacior type, for men ayed S9-$9 
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Table 12. —Incidence of new coronary heart disease, by smoking category and behavior type, for men aged 60-69 
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EpwViuhdogiral studiei* linking smoking nmlTlin bv#. Ixtn car- 
tied out in various cnimtriis.: In a retroqMotive ?£udy in 1’itMin. of 
430 1 ‘atii'Uits under tli«* ugi* of r..*» who ex pc retired myocardial inf.rn*- 
tion^ MulJ-nliy, et nl. (/,s‘t observed a delimit* n*:,nciatii'n between 
Smoking and the deridiiipnicnt of the disease. 

A j»ro>pcctivDepiiIi'mioliisi,‘:d study of risk factors of CIID, in an 
Israeli |m-.| in b.t inn, i ml tea tea that smoking is a.-iociiilcdlwidt a higher 
risk of CIU) (17). 

In a retro.- 1 receive Study of f'lVJ nuihS p.itirr.t* with myocardial'in¬ 
farction and 714 age-unit died control.t in i Munich, Schixniler, et al. 
{22) rejiort that cigarette smoking [days a significant rule as a risk 
factor. • : 

• A recent paper by Ccderbf. ct al. (5) employs the twin-study 
method on a population of American twins, usimj a similar approach* 
to that previously employed in a .Swedish twin population. The pur¬ 
pose is to compare the contribut ion ,of genetic and'environmental in¬ 
fluences to t!ie development of angina [icvtoris. Tile authors imply that 
their study indicates a mom important role for genetic factors than 
for smoking. However, tlilis .-indy can be criticized on several grounds. 
The authors bn*ed ! their detection of angina ncetnris on the results of 
ft scU-adrainiitercd questionnaire desipied to elicit a history of chest 
pain of presumable cardiac origin: previous,studies in Swedish twins 
hare shown a low rate of clinical confirmation of heart diEcase in 
those classified |K>~itivo by questionnaire. Xo data are available on 
the health and smoking habits of jS percent of the original Igrmip or 
the 41 percent of the "eligible twin.pairs” who were non re.*-pendents. 
Tho authors" definition of a present smoker ihchnles persons who have 
Stopped smoking cigarettes fori up to 3 years and thus includes |>er- ; 
sons who in other studies have been classified as ex-smokers. This * 
definition of a cigarette smoker might contribute to an. uniierestima- 
tion of the immediate effect or current cigarette smoking, since an 
unstated number of recent ex-smokers are included in the same cate¬ 
gory as current cigarette smokers; 

0 The relationship between cigarette smoking and the development 
of angina pectoris has not been clarified: However, Arouow, et al. 
{!) have shorn that smoking one citrarcite before exercising reduces 
the energy expenditure required for patients with classical angina 
pectoris to develop chest pain while exercising on a bicycle ergometer. 
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<|) Aiosowr, W. S. r Kavlam. If. A.. Jacco,, D. Tobacco: A rrecipItaMne factor 
angina i-'ctori*. AnnaK of Internal Medicine C0(B) : Z20-Z2G. Sep¬ 
tember 1003. 


Athckoscuxosis 

A review of autopsy studies by Strong and Auerbach, suggesting 
that cigarette smoking has a ciironic effect Ibading to advanced degrees 
of atherogenesh. v.;ts presenteddit tiiiclle.iltli Consequences of Snick- 
icg, lfOT (^5). Further* studies have rccentli* been published ill'this 

area. . 

Sackctt* et aL (21) have demon*trated a clear dose-relntionship Ijc- 
tween cigarette smoking and the severity of aortic at heroic I iItoms at 
outapsw Their,study of 1 ,M13 con-crurive amupsies. on pntiwuswho 
had been' interviewedi ahout their smoking habits prior to death:, 
•howed a sipiincaui increase in tiic severity of aortic atlierosclerosis 
with increasing use uf cigarettes, mcasureii both'by intensity and by 
duration of «amking. -— 

An autop-y study from Russia by Avtandilov, ct al: (J) demon¬ 
strated a shriili.antly grratordJ grce of atherossclcrnsis in (he coronary 
arterirsof smokers than in those of nonsmokrnt 

Viel, et al. (Ai‘) have reponed on the j-c verity of coronary, atliero- 
sclerosis at 'autopsy of I.I.V.) men andkilH) woua-nwho died violent 
deaths in Chili 1 . Infnrrutiou on smoking habits was availably on jdfil 
men. The autlions report no relation^iiip U'twecu atherosclerotic le¬ 
sions and'the u.-e of tuimero. Hie ilegrve of atheroclrrr^i.-i was ex¬ 
press as the [‘crventagti of the surface of the intima of the left 
anterior descending coronary artery covered by fatly streaks.and 
fibrous plaque*. An examination ot the: data prv.-entccl in graphic 
form indicates that the neyleratt and heavy smokers appear to show 
ConsistentK* liighrr [icrcrntagesof di*»-asii| arraa than tin* iimismolJere. 
-But tlic statement of th»* authors unpitea lli.it tlii.-cahlh-n-r.rfs were 
not slutikirally sigmlicaut whenisubjoctcil to an lanaly-i*, of variance. 

A study by' A strop "as reviewed in thtfl*>'-*4Ri(»*jrt (.’7), This 
Study si in wed that in rabbin oiiia high I'hidiv-tenil diit. chroiuc carbon 
mono side exposure has a marked atherogenic cifcct. 




(Zt) U.3. rcirie Ucvltu Srevrcc. The IleaJtb Cooiequence* rf icioktne. A 

Uc HcaltU Service Heriew: IC-J7. WaaLioe(0n.i l*.S. Ilcpartaiert or Health. 
Education. «Dd We!rare. PuUic Health Service Pub icatloa No. 1CCW, 1007. 

1» PP- 

(«1) Sacsctt. D L , Gnso.v. R. W.. 2*oss. I. D. J. Ptckkcy. J. TV*, nelstioe 
Oelween aortic at herwclerosi* anUUbe use of cicarette* acd aleohol. Aft 
ftalOpsy New Eoclnnd Journal of Medicine Z7'J(20) - HlA-ii 'ii 

December gc. 10 C 1 " * ' 


j3T>ATTASD^or. C. c . KoLtxor*. V. !_ PoxoMABRYifo. Oj V. Kcr.-nire tutiakA I 
rteren’ at>'rosl:ieroi'ieheakosro roroshenira ikloronararkh ort-rir ^. r ,, rsa , 
sort/. (Toblcco smotinc ami! the ilrere** «f Jtlim.icleeutitf l,->i., 0 , 
coroner/ arteries of the heart and aorta.) Kard'ioU>;:Jja •‘*,1) : gAX- *t 

luo* ry-FeKrnarr l'-HJ-*. 


(?*) Vier, D.. Doxoao. S.. -Saltcoo. D. Coronary aihero«cleMMi.i ih perfon* ilyln,- 
violently. Archire* of Internal Medicine lgJ(2) :gr-lOJ, Auzust IfiiA % 
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* Cigarette Smoking and Angina. The report of (1) Aronow et al. is 

based on 10 selected patients who have been trained on an ergometer. The 
shortening of exercise time before painappeared following smoking was not v ' ; A Ai. 
seen on 8 occassions out of 40 times in 10 patients. There were no 
^onsmoking controls to show their variability for comparison and there \vas 
no indication of incidence of reactors to the test in a group of unselected >./X 

anginal patients. : ' X • ; Xv.,. : • \. •• ;;X.MX-" 

The calculation of tension-time index was calibrated in dogs. The 
modification introduced has not been checked in man to prove that the index 
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represents myocardial oxygen. The manner of reasoning by the authors is „ .? 
. ..reproduced as follows: . \ \ : 


o 


; *" : r. : 'v-. -/ Eircrrno:/ . 

. The results of tc* prxen: jtudy ir.dicziz 
a sljnlEcnti nkdondiip ber.vscn- curette. 

ar.d is appearance, i.ith less 
pravccaticn, a;: ;Jna pecicrl* i:i r.uen:s 
vI:o baser \:io watr.icnar/ artery 
.V/eJi*>.nov,-3 - cf crcc’;;:^ ere in- 
cr :a- ?5 in beta Meed prc_ vc ;2 and heart 
- rare (?). hidecd, all of t’:e :n C.yz 

-s« ^ T"*-5 *n h ‘^*rt 


me 


s::u 

- v *r\ - 


e- is e 


Patients wllli coronary heart disease in¬ 
crease the myocardial demand for oxygen 
when they exercise. The present study indi¬ 
cates that this increase is even greater when 
the exercise is preceded by smo.ting. In 
such instances, patients with coronary ois- 
case cannot meet the increased demands for 
myocardial oxygen. Therefore, there is a 
decreased amount cf time between the 
performance cf exercise and the onset of 

angina aftCT smohing. • ' 


r j! ■ tT'tir : 1 . 




frem lire iS.:.T,?A zr,u free: c!:ro- 

nr in i:. : cc^vr; 

s:r (£- 11 ); M-cthvj 13 to 

sc; cn c;:c.:v:cr£ f c--r;?.Gri i;i t*:a erre::.: and 




cz : 


sc::*. 




0 






pressure (Ilf). In addition, low concentra¬ 
tions of nicotine can stimulate sympathetic 
ganglion cells. • 

The product cf b’-red pressure and heart 
rate has fccen found to be a good index for 
the cxvgcn cost of cardiacjtemodynamic ac¬ 
tivity (13). Samofr and coworbers (H) have 
found the primary hemodynamic determi¬ 
nant of oxygen consumption of the heart to 
be the total tension developed by the myo¬ 
cardium (heart rate times the area under the 
systolic portion of the aortic pressure curve). 
Robinson (15) states. **... the precipitation 
of angina could be consistently related to 
the level reached by the product cf heart 
late and systolic biood pressure (corrected 
when necessary for changes in ejection 
time)." Using tins index, it can be readily 
seen that smohing increases the oxygen 
'consumption cf me heart 
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'■ ‘TT^ - jvjel<l-en, et &l. (/5) rompiiml thk vascular putfodogv. in rabbits 
■** >-.';'j;.. ^ fed a high ch>d*sferol idlet and miiiitiiiud in itn hvpi.vh: aCnutopherc 

' ( 10 P crcent «*}■»*’") vitli.tint inluldjtt* exposed only to the high 

. ■■-:?• llhii&v■- V.',. cholesterol dirt. Tiic authors ilrtiioiistruted that' hypoxia leads to an 
. -:;i- Increase iii the degree of phiquo ftirtiiatiun initio coronary,arteriesatrd 

in the amount of visible aortic atheromatosis, as well las to an increase 
~ v “' k ' J ■ ' ' * ’ ' in the aortic content of cliolestenil andItriglyccriiies. In nddUion, the 

hearts of the hypoxic annuals showed I marked perivascular xautlco- 
matods, often infiltrating the surround.ng myocardium. In sum- 
maming this experiment and their previous findings of increased 
atheromatosis in h!ypercliole*terok’mio rabbits subjected to high 
earboxyluMnojrWiin (COIlh) levels, the authors (C) state that tissue 
hypoxia seems to lie an important factor in initiating titles Unions, 
t^ ? X regardless of the manner in which the. hypoxia is produced.! Although 
|< m r+isj-yr 'i#' ^ >c COIIli Icveli ill the rabbits and the decree of hypoxia were much 
higher than that experienced by human smokers, these results suggest 
* mechanism by which smoking might contribute to atherosclerosis., 

^ Hass, et al. (/’}; extendin'; studies reviewed'in the IOCS Kcport 
(27) t have demonstratedlthat tho administration of injections of nico- 
tino to hypcrchoTc'tcrolemic rabbits who arc also given vitamin D 
enhances tho peripheral I atheromatous calcific arterial disease: which 
b produced'hy t!ie combination of hypercholesterolemia and vitamin 
P administration. The addition of nicotine tot lie regimen a !m> resit! ted 
in the frequent occurrence of thromhonrteriris in the distal calcified 
arteries of cardiac and skeletal'muscle, and of the smooth muscle of 
the gastrointestinal tract. The nicotine edeer was reproduced by sub-* 
•tituimjr appropriate damages of adrenalin for nicotine and abolished 1 
by adrenalectomy. 

■* Lcllouch, et al. (1C) have reported! that the adJninisi ration of a 
5'; mono amine oxidise (1LVO): mhibitor to rabbits on a regimen of 

daily nicotine injections significantly reduced the number of animals 
* who developed fibrotic lesions of the aorta in response to nicotine. 

Further work is in progress to elucidate the mechanism cf the 3LA.O 

X^Itfect * . 

• *, . 7 Evidence presented in this and previous reports suggests that ciga- 
7.: ■ " fetto smoking promotes atherosclerosis. 

XipxX'- ■■ ■ ■ •. 

.*/ ; r .': ; ■./ TifP.oJtrrs Formation- a.vd Blood Flow 

7 - V'.'- Hess, et al. (IS) discovered aggregations of platelets, erythrocytes 

' V ' Wj fibrin, detached epithelial cells, and some as yet unidentified ceils or 
,'i' .if;, the aortic and carotid walls of rabbits subjected to cigiirette smoke 

f The discover^/ of a plasma factor which increases trie in vitro syn¬ 
thesis of fibrinogen by human liver biopsies lias been reported by 
Pilgcram, et al. (20) in older patients who have recovered from myo¬ 
cardial infarction. This factor has been tentatively identified as free 
fatty acid (FFA)i The authors state that the association between 
FFA and fibrinogen synthesis mar provide the link between hyper? 
Itpcmia and clotting. Cigarette smoking causes an iiierease in FFA 
through its stimulation of catecholamine release. 

. Soveral recent studies have begun to elucidate the role which 
changes in blood viscosity .and certain features of the microcirculation 
might play in the development of atherosclerosis and coronary heart 
disease. . 

Dintenfass (7). has suggested that myocardial:infarction!and coro¬ 
na ty thrombosis may he the result ofia niindier of factors,; separate 
or interrelated, all leading to a highi . viscosity of the bloods These 
factors may allfect the. migration and adhesion of platelets, the volume 
of plasma^ and'the rigidity of the red blood cell. Phenomena leading 
to high blood viseoNitymay occur in f»val areas le:ulin«g to occlusion of 
small vessels, resultant ischemia, ami an in fraction of cither sulrcltnical 
‘ or catastrophic projy*rtiona, depending ou th.c location and minibcr 
of rc^sek involved. Hfntenfity also Udieves that an increase »n blood 
viscosity precedes the clinical manifestations of the high blood vis- 
eosity symlrorne and that the increased blu-d viacosily seen in post 
myocardial infarct patients is a reliction of tho etiology rather than 
the<ll>ct of the diivns*: 

f-ocal hypoxia leading to mi increase in thc*rigidity of tlic blood cell ’ 
might 1* produced by cigarette smoking through, the increase in 
COIIb. I’latche adhv>ivei»ess is iiirn'.mrf lh- smoking, prolubiv sec¬ 
ondary to the • release of (.Mtccholtiutiics (-T): 

In a study of .'itl white ikiIm with i:iy>-ard:.xl.infarcts and 40 con- 
Irofs, Si a l»! is, ct al. l-t;) found that t!ic parirrrts with nnocnrdix! 
infarct had a mron hemaincrit hsel .sigmfi,ramly higher than that of 
tho controls. Studies of Mootl vnlutne ■ indicated I hut a n dnctimi in 
plasma volumei wtli*:r than an increase in red »rl| mass among the 
myocardial infarct patients nccoimtcd for.the elevated hematocrit. 
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.' ' Vitamins a nd atherosclerosis. The introduction of Vitamin. D into 
the investigation of atherosclerosis Vaises the question of the role of other 
vitamins. Spittle subsequently wrote a letter to the Editor of Lancet .•.. ■ 

(April 8, 1972), recalling the long association between Vitamin C and 

atherosclerosis* ..... •. •' ^ -... ' 
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ATHEROSCLEROSIS AND VITAMIN C 

Sir,—D r. Morin (March II, p. 594) feels that I may be 
©veropturiistic in attributing-* the rise in serum-cholesterol 
'c after vitamin C in patients with atherosclerosis to arterial 
■ V-.:. mobilisation, and that perhaps there is a potential danger 
• In the administration of large doses of vitamin G. 

It is of interest that my first observations were made 
. vmh fruits and vegetables, before 1 realised that the active 
igcnt was vitamin C. Even with these much smaller 
quantities of vitamin C, I was able to produce the same 
effects. It was with healthy older people cn * vitamin-C- 
rich diet that I first saw the rise in level which led me to 
Investigate the patients. It is true that many of the patients 
were having other therapy as well as vitamin C, but this 
cannot be said of the healthy subjects. 

There arc some features which add very strong support¬ 
ive evidence to my condition that vitamin C is the only 
factor involved in atherosclerosis. 

Carnivorous animals do not have atherosclerosis, and they 
, tjnthcsise their own vitamin C It is possible to jive them 
atherosclerosis without giving a deliberately atherogenic diet* 

* . This has hi opened in the Ffciladeiph:* Z-»t*v;icaJ Gardens. 4 * 
Lesions were noticed about five years tfifcr the introduction of 
Improved diets for the anirniis. This is the cr.ly, instance that I 

•m aw-are of which compares «hdi the fare cf the human w ho 

embarks on a ** westernised ** diet* and it shows that animals 
behave in the same way as humans when the baUr.ce berween 
Vitamin C and fats is disturbed* 

There is a seasonal varuricn in deaths from myocardial infarc - 
tioo, 11 'which coincides with our maximum anJ minimum coo- 
•umption of vitamin C 

Two standard measures are sdrocated for aD coronary patient* 
In the interests of prev'eating a further attack; tofive up s/r.ok:r.i 
end to bse mcjht. Both these measures nyrejic the available 
’ Vitamin C — the second by j»s abundance in a tjw-caUine diet. 

Rectruly, I dul a revrepty ©a • man who had beta in a mental 
* hospital since the age of 12 )cxrs. He had been havir-g vitamin 

f~~ ...‘ fupplements since admission. He died at the age of 62 Jen, 

from drowning. His artmes » ere clean. 

I should like to emphasise »c*tn that SskolSlT 1 * in his s^-t 
had no recurrence of myocardial or cerebral infarctum *..h 
Vitamin-C treatment in 2J years, and he slates that 50 of hi> *0 
patienrt were a lot better. This, surely, is consistent with an 
/\v : arterial “ deceKe *\ • . 

We should start a large-scare trial of this subsuace in 
patients with atherosclerosis. 

FinJcrficMs, Generali Hospital, 

Ab<rf K«'«d, 
tTikeheid, Y'iirkihire. 
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Fibrinogen Svnthesis. The paragraph is written as though 
(2) Pil geram and Pig kart associated their Results with cigarette smoking. 
The association was added by somebody else. There is no mention of 
cigarette smoking in Pilgeram and Pickards article. Note that the 
transposition of results is increasing by one step as follows: cigarette 

smoking 1 -releas e of epinephrine-^elevation of FFA^-^fibrinogen 

synthes is--jvc lotting--father os clier os is.. 



DISCUSSION 

A role for FFA in the turnover of fibrinogen could have been predicted by the 
correlation of a number of earlier studies. For example, incorporation of glycine into 
fibrinogen is enhanced by epinephrine 5 * 9 . However, epinephrine is well known to 
mobilize FFA 10 . ACTH has been reported to raise the plasma content of fibrinogen 11 * 12 . 
ACTH administration has been shown to induce elevation in plasma FFA and to 
induce thrombosis 13 . Chronic stress syndromes have been associated with elevations 
in plasma fibrinogen 14 ' 14 . However stress has ako been found to induce an output or 
increase of epinephrine, cholesterol, and FFA 17 ” 20 . Stress has also been associated 
with myocardial infarction or coronary thrombosis 21 . Cortisone, depending upon 
dosage, induces an increase in fibrinogen 22 or a decrease 23 . Cortisone also restores the 
mobilization of FFA in adrenatectomizcd animals exposed to trauma 10 , etc. 

Correlation of a number of reports also suggests a rote for FFA in the formation 
of fibrin or fibrinogen-fibrin intermediates. Saturated long chain fatty acids shorten 
the clbtting time and accelerate thrombus formation 24-27 , activate Hagemnn factor 2 *, 
aggregate platelets 29 , activate plasma thromboplastin antecedent 30 , and induce 
thrombosis in i *u*o 27 . Although the clot promoting effect of FFA has been confirmed 
*>y a numter of investigators, a failure of the fatty acid salt to accelerate the clotting 
of native plasma in vitro, i.e., plasma that had not bovn decalcified, has been reported 30 . 
On the ba>is of this study, the authors concluded that it seemed doubtful that FFA 
arc of importance in the development of intrava>cular thrombi, However, this con* 
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elusion requires retw.irmn.ition m view of tne stuuy wnun snowed mat tnromtn were 
induced in vivo by the infusion of fatty acid salts 27 . In these latter exjxrriments the 
fatty acid salt entered into native plasma and still 1 induced thrombi. From these con¬ 
siderations and from the data reported in this paper, it would appear warranted to 
suggest that FFA not only control the rate of synthesis or turnover of the soluble 
precursor of the clot forming protein, fibrin, but also: play a significant role in deter¬ 
mining the rate of formation! of fibrin or precursors thereof. The enhanced' rate of 
turnover of fibrinogen 4 is indicative of both an increase in the rate of biosynthesis and 
an increase in utilization. Study of tlie turnover rate does not in itself show the nature 
of the enhanced pathways of utilization. It is therefore pertinent to consider those 
reports which bear u]>on the nature of the pathway(s) of utilization^ fibrinogen which 
are enhanced by FFA. The correlation of an enhanced turnover rate of fibrinogen with 
coronary thrombosis 4 and with changes in blood clotting indices, which are indicative 
of enhanced generation of thrombin, is suggestive of an increase in the formation of 
fibrin or fibrinogen-fibrin: intermediates. For example, enhanced generation of 
plasma thromboplastin 31 * 3 - and a deficiency in plasma anti thromboplastin 33 are 
found in thrombotic complications. An enhanced level of antithrombin 34 , possibly a 
protective feed-back mechanism against thrombin, is found in coronary thrombosis. 
An increased concentration of plasma fibrinogen is also found in coronary throm¬ 
bosis 1 * 4 * 31 . This increase has been shown to correlate with the enhanced rate of bio- 
synthesis and utilization 4 . Our recent study, which shows that thrombin induces, 
in vivo , a significant increase, up to 1.9-foIdi, in the rate of biosynthesis of fibrinogen 35 
suggests that the enhanced rate of turnover reflects conversion of fibrinogen to fibrin. 
These correlations are made with an awareness that the platelets play an important 
role in the formation of thrombi. However, it has been recently shown that platelets 
will not clump unless fibrinogen is present 36 . The role of fibrinogen, fibrin, and thromb¬ 
in in the clumping and utilization of plutelets was recently reviewed 37 . The fact that 
thrombin not only enhances the turnover of platelets but aI>o the turnover of fibrin¬ 
ogen 4 combined with the observations that both the turnover of platelets 33 and the 
turnover of fibrinogen* are enhanced in coronary artery disease suggests that conver¬ 
sion to fibrin is a significant pathway in the enhanced turnovci ofi fibrinogen. 

A control by FFA over the metabolism of fibrinogen may have implications with' 
respect to unifying the two theories on atherogenois which are ba^ed either on distur¬ 
bed fat metalxfliarn or on bh**d clotting. The intravascular deposition of fibrin-platelet 
thrombi has been implicated as a cuu~e of arteriosclerosis since the time of Vox 
Rokitansky 39 . Numerous recent histolhgical investigations show that thrombi on the 
vesxd surfaces give ris* to in-tunal thickening and eventually arteriosclerosis 10 ’: 47 . 1 
Recently, injeetit»r.> of thrombin into the areas of the intima and the media -Were 
shown to pnxliicc atheroma 43 . ’' . ■■*» ■. - 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 


1005050700 



A 


) 


; Cakuox'MON'O xaJE ' r ' 

Several reviews of the pathophysiology of exposure to carbon mon¬ 
oxide (CO) have appeared recently.Thuscarc pertinent to thhdiscus- 
1 slon of the relationship of. smoking to health,.sinee cijrarctte^Tttoho 
contains amounts of CO sufficient to cause a COIIb level of 5 to 10 
percent in the smoker, depending on the amount smoked and degree 
of inhalation (0 r 10). 

Bartlett (j) has pointed out that because the absorption of CO from 
v ■ r •’ the ambient environment is dependent 1 upon the concentration of CO 
’* L * in the environment, as contrasted to that in the blood* smokers with a 
COIIb level of f> percent will not absorb CO from inspired r.ir unless 
the concentration of CO in the air exceeds #) part* per million. How- 
■ ever, he .also states that because the excretion of CO bet ween cigarettes 
will be lower in CO polluted air, the smoker will have a higher long¬ 
term average COIIb level in a polluted environment. Patients with 
y . heart disease may be particularly susceptible to the hypoxic burden 
caused by the presence of CO fib. 

. ' Goldsmith, el ah (10) have stated that for the U-S. urban popula- 
• : k lion, cigarette smoking Ls probably the most important cause of 
/ Increased COIIb above the endogenous level produced by heme catabo- 
~ ivy. lisin, followed by automobile exhaust, occupational sources, and home 
c heating and cooking devices, in that order. • 

. ; Although Dimnau (0): minimizes the importance of the effect of CO 
levels of 5 to 10 percent on the myocardium, he states that a short? 
' coming in his approach is that focalareas of myocardial ischemia are 
not reflected in the determination of oxygen saturation made from 
samples of blood taken from t ho coronary sinus. Such areas of ischemia 
might be important in initiating fatal arrhythmias. Levels of COKb 

which decrease further the oxygen supply to the ischemic myocardium 
might be readily provided by cigaretro smoking. 

■ m Eliot, ot all (o) have reported effects of cigarette smoking oil the 
oxygen affinity of hemaglobin independent of the presence of CO. 
Their results suggest that cigarette smoking may have both acute and 
chronic effects on oxygen affinity which differ in direction. The authors 
caution, however, that the !n rive oxygen affinity of hemoglobin may be 
; different from that implied by the static equilibrium data. Further 
• research is in progress. 
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I ^ " Coronary Heart Disease (CHD) cuts short the lives of many 

men in the Western World in their prime productive years. Mare 

I 4 . -- 3£«£‘-'* 5^ i_► a: * r _*.t j-_ 


O Americans die from heart disease than from any other disease. In 

^ 1967, in th * s country', a total of 345.154 men and 227,999 women 
v * rc classified as dying of arteriosclerotic heart disease (ASHD) 

: - U$$). a category which consists largely of what is commonly 

k called CHD. During the years from lOoO to 1967. the age-adjusted 

i death rate from ASHD increased 15.1 percent (196, 197). - .? 

1 Besides the many deaths attributed to CHD, much morbidity 
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I ifortality. Part A. Washir^tan, U.S. Department o t Heal:». i. 
/ tioa and WeLXar*. PublicHealth Service Publication. 1965. 
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further estimated that of Americans under age Go, almost liS mil¬ 
lion had definite CHD and 1.6 million had suspect CHD <1S£) . 

There are several manifestations of CHD, all related in part to 
, the basic process of severe atherosclerosis, a disease of arteries in 
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At f ‘ . which fatty materials 4lipids) accumulate in the form of plaques 

^ 1 1° ih« walls of medium and large arteries. This process, as it occurs . 

*v* ’ • ■ •. . In the coronary arteries, leadi to stiffening of the wall land narrow- 

• . J " . ing of the lumen which, when severe, resuit in a diminution in the 

blood supply to the cardiac muscle. Angina pectoris, a major mani* 
festation of CHD, results from diminution in blood supply relative 
\ _ to the needs of the myocardium. If the blood supply to a portion 
v . .:■ » of the myocardium is completely obstructed, due for example to the 

, a formation of a thrombus at the site of atherosclerotic narrowing. 

' r *'* ' necrosis or death of a portion or heart muscle may occur. Thh 

i' w •„ occurrence is knov^-n as a myecardial infarction. In many cases, a 

- disturbance of cardiac rhytlim occurs at the time of thrombosis, 

, and the patient may die immediately. It is estimated that approxi-i 

matcly 25 percent of'patients sutfering coronary artery occlusion 
die within the first three hours following the occlusion (table 1) 

1 88). Not infrequently, sudden death occurs in patients with severe 

- ■ -*■> ‘..." coronary atherosclerosis but without a demonstrable arterial oedu- 
. slon. In these cases, it is thought that the meager blood How, to a 

portion of the myocardium becomes so diminished w ith respect to 
* *.■ cardiac needs as to lead I to a. fatal'arrh>*thmia ri as well as to, per¬ 

haps,a myocardial infarction. 
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Welfare, National Center f«r Health; Slatisticg Series 11; N* 
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Wjlion. 1 C°op«r» t ; ve Pooler. Pfo,ect; ^moh.ns at *n*ry and 10-ye.r <?• adjuited rates per 1.000 mfn for first major eoror.ary avent finding mmfatal Ml. 

fatal Ml. SviC'Jro Ct ;n Cv* I » Ch^i and jiy coronary ceat*. U.S. an ( j a mates *£* 30-59 at entry, All rates s.-e-adiustrd tv iO-year an croup* to tna U S. 

^ fti r,L ,atei #5f t r3r = , **’ i »e‘ t « vs c: C ar«u« smokers at entry w.th simultaneous control ot blOod pressure and serum cno- 
*• sterol level. rcr.tr,** litter analysis. the (dtowmg cuU.nj po.nt* ware used: 

|e) Cigarette smclung $ —any use at entry 

(b) Serum cholesterol C — S£0 mg./dl. 

(c) O.astolic blood pressure M — S3 mm. Hg. 

SOURCE: Inter Society Commission for Heart Oisease Resources. Nation*! Cooperative Pooling Project Data ffiH). 

F,Cl fi«t 1 iT a I ior i ^rorL C ^ P *v rat ; V ? P f ! j n? Pr ?«V st * tus entry and 10-year age-adjusted rst*s per 1,000 men for 

first major coronary event (includes. nonfatil MI, fetal MI t and sudden death due to CHD) and any coronal death US 

M enliy * AU rat « affC-adjusttdby 10 year age groups to the U.S. white male potation 1960. 

. , P » P"5.nt rates for noncigaretle vs. cigarette snuwen at entry with simultaneous control of blood pressure and serum 
cholesterol level, lor this latter analysis, the following cutting points were used: 

(*) Cigarette smoking—S-any use at entry • 

(b) Serum cholesterol—C-^250 mg./dl. ^ • 

{c) Diastolic bbod pressure—H+->90 mm. Hg. * .* 

Source: Inter-Society Commission for Heart Disease Resources. National Cooperative Pooling Project Data (*$). 
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Data from the Pooling Project. Coeatl] caa 
E^ildemiotoey, Americaa Heart Aaaocia'J^a. 
A aational cooperative project for pojlia* 
4ata from the Albany; civil eervant. Chirara 
People* Cu Co.. Chicaro W«tera SUectric 
Co., F raminche m Community. Loa A"riea 
eivtl aervant, hJ inneapoLu-St- Paul huiiccaa 
aaea. and other prospective epidemiologic 
•tudiea of adult cardiovascular dutut ia the 
UeUed State*. 


tcvacx: IrtUt-S^ciriy Commii,ioq for Hrwl Diieaae Resource* <«). 

E»prf*rtUli»« r«;*((n<d iadudf! < 5 «. **. US , J 77 ) and c.hera lifted «• 

In later-Societr Cummimon for limn DwetM Resources report. 

^7)JlNTrR-SociETY Comm’ssion for Heart Disease P.ESOUKCE3. Athero¬ 
sclerosis Study Group and Epidcmiolocy Study Group. Primary pre¬ 
vention of the atherosclerotic diseases. Circulation 42(6) : A-o-b-A-95 
December 1970. 


Paul, O., Leppeh, NT.’ H.f Phelan, W. II., Dupertuis, G. W., Macmil¬ 
lan , A., McKean, 11., Park, H. A longitudinal study of coronary 
heart disease. Circulation 28(1) ; 20-31, July 1963. 
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loJUnp —proipecUve studios 


ratios related to smoking—prospec 

• hown to pirentheaea)* 

NS ~ No&irnoken) 


Follow- Number 
up of 

(yean) death! 


Qvntioa- 
a tire and 
follow-up 
♦f death 
certificate. 
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of death 
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NS .1.00 <709), 
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Journal of the American Medical Association 166(11); 129-4-1308 
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1(5395); 1399-1410, May 30, 1964. 

(180) Strobel, M., CsELL, O. Mortalitat in Beiiehung sum Tabakrauchcn; 

frJahre Beobachtungen bei Anten in der Schweiz. (Mortality in rela- 
- tion to tobacco smoking. Nine years of observation in Swiss doctors.) 
Helvetica Medica Acto 32(6) : 547-592, December 19G5. 

(14) Best. E. W.'r. A Canadian. Study of Smoking and Health. Ottawa, 
Department of National Health and Welfare, 1966. 133 pp. 

(J4) Hoiayama, T. Smoking in relation to the death rates of 2b5,na men 
and women in Japan. National Cancer Center, Research Institute. 
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Table 2 .—Coronary heart ditto** mortalilu ratios ^ttd to smoking— \nosptctive studies <«»U.) 

(Actiml number death* , n p^che,*.)* 
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Longshoremen Study. Another interpretation to the report of 
(144) Paffenbarger et ah iis raised in the Letter to the Editor by Chretien 
( N Engl J Med 283: 100' 1970). The answer by Paffenbarger is also 

reproduced below. . v .' : -.vV^.v 
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1 ‘ OCCUPATIONAL PRESELECTION 

■ To fA^ Editor: The recent study of longshoremen by 
Paffenbarger et al. (NEJM 282:1109-1113, 1970) attributes 
lh€ higher coronary rate in sedentary workers than in cargo 
handlers to dilfcrcnccs in. work activity, even after the 
influences of blood pressure and cigarette smoking are taken 
into account. 

Similar studies in Great Britain among bus drivers 1 and 
postal workers 1 have uncovered a confounding factor — 
men who are initially taller and heavier for a given height 
select the more sedentary Jobs. 

Do the authors have any such information about the long¬ 
shoremen? 

•Jane Henkel Chretien. M.I), 
Student 

. - Harvard School or Tublic Health 

Boston. Mass. 

I* MorTi . 5 JN - Heady JA. R a m e PA8: Physique of London busmen 
— epidemiology of:uniforms. Lancet 2:569-570, 1956 
2. Oliver RM:: Constitutional differences between men recruited for 
driving and non-driving occupations. Brit J Indust Med 26:289- 
293. 1969 


The above letter was referred to the authors of the article 
in question, one of whom offers the following reply: 

To the Editor: Essentially all longshoremen entered their 
industry as cargo handlers, performing strenuous, work-day 
tasks in the ship’s hold, at dockside and in the warehouse 
for a minimum of five years. Men who shifted to physically 
less demanding jobs, which i carry Higher pay scales and 
greater authority, had compiled an adequate work ‘ record 

Table 1. Mean Body HOtghl and Weight Levels of Longshore¬ 
men According to Physical Activity of Work and Age at 
Initial Examination. 


Aoc (Y*> 

Mott Acnvt WOutu 

Lass Acnva Woufu 

IN 1951 

Man height <in) 

mean weight (in) 

33-44 

68.9 

68.9 

45-54 • 

68.1 

68.3 

. 35-64 

67.6 - 

- 67.7 

Average 

68.3 

68.3 


. MAN wtICHT <L»} 

mcan weight (ll) 

35-44 

180.6 

185.6 

. 45-54 . 

178.3 

179.8 

55-64 

177.9 

180.2 

Average 

179.0 

181.4 

Adjusted for 



age & height* 

179.1 

181.2 


m 


and seniority status. They shifted after an average of ah 
13 years as cargo handlers. \ 

Tabli: I. which gives a cross-section of the study pupa ■ 
tion in 1951, sftows no difference in height between m,..* 
and less active workers, with die less active averaging ;>;j 
g (‘2 Hi): heavier in weight. Although the relative licighn, ; 
the two groups were similar, data are not yet avail.!Mr« 
their relative weights at the time one group shifted 1 to j,.! 
requiring less physical activity. I 

In the HJ-)par follow-up j»erio<l afforded to study, death m-. , 
from coronary heart disease were 55 per 10.000 itcrvott \* • 
experience for longshoremen who were phvvicallir active* 
lean. 59 for those less active and Itan. til for the active* 
fat. and 99 for the less active and fltt. This represents a 
tentiating effect on coronary mortality from job-related phi. 
icai inactivity and heavier weight for height. 

Questions similar to Ur. Chretien’s can be asked for ml, 
high-risk flic tors. For example, do longshoremen with lip;*. 
Wood-pressure levels seek out physically less active jnhsr |> i 
cignrctlc smokers? Such iquestions invited the analyses sin* 
in Figure 6 of our paper (N.E.J.M. 282:1109-11H. lift 
which surveyed coronary death rates fhr all paired enmh- * 
lions of four high-risk: factors. It showed more than an oicJ 
lapping influence; indicating at least partial imlcpcmlcnrr.. 
ihe factors on coronary mortality. Each of the six pouj 
pairings of high-risk factors increased km g shore men's ml. 
coronary death by more than additive amounts over Uilc rKj 
in the absence of the pair. | 

Raij-ii S. |’AFFENBtta;K«, jB.,M| 

U , 

Bureau of Adult Health anti Chronic Div-** • 
California Vj 
D epartment of Public I(r^ 

Berkeley, CalJ * j 
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(44) Dayton, S., PttRCE, Mj L. Diet and atherosclerosis. Lancet 1(1644):! 
473-474, February; 23. 1970. 

(44) Dayton, s., Ft:.their, M. L.. Hashi.moito. S., Dixon. W. J. t Tom re ash, Uj 
A Controlled 1 Clinical, Trial of a Diet High in Unsaturated Fat in 
Preventing Complication* of Atherosclerosis.. Circulation 40(1 Sup¬ 
plement 11), July USD. $3 pp. 

‘ (44) Dunn, J. P.. Irsr.N. J., Elsqm. K. ,0j, Ohtanij M. Riik factor* i n coro¬ 
nary artery dneise. hypertension and diabetes. American Journal 
«f the Medical Science* 2a3(5) : 303-122, May 1970. 
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Diet and Atherosclerosis. The article of (48) Dayton and Pearce 
provoked some comments from the authors ( Lancet 28 February 1970), 


DIET AND ATHEROSCLEROSIS 
St*.—The leading ankle (Sow, U p. 919) in which you 
dtfCUUCd OUX tZ UjI of • d-ct hi^ m UTUatUraioJ fit 1 
uv»Jr n cior that our report haJ not dealt adequately with 
M feast cae ertijoi quniicn. Specifically, your article tug* 
fcwJ that the lew incidence of ethrroHdcrucic event* m 
paroopantx on the experimental diet might have born due 
%» ihe chance inclusion of * urullrr number of heavy, 
Cigarette smoker* in that |roup than in the control group. 
In order to *xa»fy curve Kcx and other* on this point, «e 
ba»e undertaken further analysis of ©ur,result* in relation to 
ynokmg feu hi u. The rt\,uJn of thi* analysis, reported 
below, provvie convincing evidence that deference* in 
smoking habit* could not have accounted for the favourable 
experience of lubject* on the expenxenul diet. 

Wt have «u.rojncJ the question by stratifyJg ihe sub¬ 
ject* oo the hurt of cjarcKe-WM'king habit* a* reported at 
the time of entry into the cmi. Tie outcome experience of 
the control and expcnmeiWli group* was then compared 
within taefe uranim. Incidence of the primary cnTpomt 
(be ha true feeart-ditease tittnitested by sudden death or by 
myocajiiiil infircuoti) expressed in terms of 
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luhjccu affected pet 100 man-years. Indd<±nce nt« were 
alio calculated for major end-pomt* in combucution. 

Aj indicated in tabli U « any of th.e three level* of cigar- 
eae oonsumpuon examined, the incidence of clinical event* 
attributable to athercMCierosi* wuj lower in experimental 
subject* than m mdividual* an the control diet. Thtis when 
cgire'.te coruucr.puon i* the iam«, the clleci of the experi¬ 
mental diet perviit*. 

Although table l maker it clear that there wi* a dietary 
effect,» hatever the inequaliUe* of the jmekirg distribution, 
it u alio desirable » determine whether the surplus of heavy 
Broker* in the control group accounted, in parr, for the 
more favourable e.xpencr.ce of the expenmenui group. 
Toward du* end, we ha*edeveloped csumaic* of “imokmg- 
wdfuited* 4 incidence rate*— that i*, ntimatc* of th.e outcome 
which would have resulted if the subject* of each smoking 
stratum had been allocated in equal, number* ro the control 
and expenmenui group*. Th.* was done by muieiplv'ujg 
the number of subjects affected in a given Cgirere-smucking 
nntum of the control group by (i*C;dc, in which c - 
number of control jubjeoa in the stratum and z » number 
of experimental subjecu in the stratumpand by making * 
eorrespondeng calculation for the expetunental group. 
Resulting figures for ad sircu were loul’.ed. Figure* for 
tuul trurs-years at mk were similarly adjusted i before 
calculating the adjusted inciJence-rate*. The objective of 
the calcu ! auon i* to estimate the answer to this question: 
if a given strarora of a control group contains I»d (C- 1 ) »uh- 
)ects, whose mean experience v» similar to that of the C 
subjects actually allocated to that subgroup; and if * 
corresponding experimental subgroup-likewise cur,Luos 
1/2 (c* t) isubjeci*. with mean experience comparable to 
that of the * subject* actually observed; and if Du* is true 
for all smoking sersa, then what is the predicted outcome of 
such a trial > The resulting escinutcs, given in table U, are 
Dearly identical to the f.;gu:e* aciuaiiy,observed (toaom of 
table I), the surplus of heavy smokers m the control group 
having been fully cfTiet by an even Urgct surplus of 
moderate smokers (10-10 ejarettes per day) in the ex- 
penmenUl grump, VTe conclude, there:ore, IhUt lhe uneven 
distribution of rijarcne-smoking habits had no cet eritez 
whatsoever on the outcome of the t.-wl, 

Returning to ubte I, the outcome m the control group 
rcvesH the weII-knowr* currelition .between egatette smok¬ 
ing arid incidence of isherosclerottc complications. The 
smoking Ctfecx s* net ipf rrer.t, however, in the group on 
Qr<n01f1 , ra | diet;indeed, the experience of heavy-smoking 
capenmcnial suhiecr*. was no w orse than , that'of light- 
wnoking and nwiwi'kisj subject* on either d.ei. Whether 
(hi* u a true mtcfiCTic^t her«ern adiaary eifecr and smekmg 
hsbtu. a d.thcu-’t to judge with; coot!Jence on the basis of 
these observation*, A true intenni.sa of thiis rurore, if 
O'ofirnscd by future work, would hav* important prsct.cal 
wid IhrorctiCil'implication*. However. Ixttn’t *evood.sryr 
prrvroiwrt mat* d»J not sh*iw ev.Jence of mleracnoa 
between the sovdirg effeot and. the diet edccL The tepuru 
of other dietary frtali U*t not, to our knowledge, dealt with 

Out quest a) n. ____ 

“ \ uioiT k.w Mk K*-i '“nk wu. *64. 


In referring to a "rebound’* in scrurrwhofe-rtrvjl teve 
Oo resumption of normal ! diet < by experimental suheot* 
your article cwnvesv a disturbing.misinterpretation ot ou: 
observations. As mJicated in tig. 20 of cur report. «< 
tested thi* question by selecting the 10 experimental suh-l 
jects and the ll comrol,subject* who had had the best an. 
most prolonged adherence. During the .9 months betorr. 
.terminalon of the experimental diet, these two .subgpour^j 
had acariy identical mean seruni-choicstcrk.il vun-cr.:r- 
tion*. This must be artnbuted to chance, since the lurcn: 
group* from which the sub-samples were drawn d.sp!a>r.| 
lower mean levels among the experimental subievTt th_ 
arnong the controls (see fig. 5 of our repx’ft). On frsartp . 
lion of Lhc regular diet, the expcnmefic.il < subgroup du] 
played t prompt serum-cholesterol rt»e comparable i: 
magnitude to the fall seen at the sun of the stuJv. The_ 
levels were now- higher than those of the control subgroup 
Thu sit surely not a “rebound” phenomenon, but ra.’hr: 
an expression of the fact that n.'n-dwrtary ir,:!i;encc* had ir 
scrum-cholesterol level* higher in, these 10 experimcnL 
subjects than in the 11 men w ich w hom they were compare,. 
ir»d»worUk Vcwruu 

AdiTUninr^CM n ».-%d ^ _ 
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Tabic 5. Coronary heart disease morbidity as related to smoking —anpirni pectoris—prospective studies 

(fU«k ratktf—actual lumber of CMO ai*«itrmatlim« ahawa in ptctntbitMl' 
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Numerous epidemiological studies have indicated that cigaiettc 
smokers have increased mortality ratios for CHD; that is, cigarette 
smokers, show significantly increased! death rates compared with 
nonsmokers (table 2). The risk incurred by cigarette smoking in¬ 
creases with increasing dosage and, as measured by mortality 
ratios, is more marked for men, in the younger age groups, under 
age GO, although the absolute increment in-death, rates'experienced 
by smokers over that of nonsmokers continues to increase with 
increasing age. Table 2 lists the-mortality-ratios found in the major 
studies. Certain of these studies, including those at Framingham* 
Massachusetts, the Health Insurance Plan- of New York City 
(HIP) , and at Tecumseh, Michigan, have analyzed morbidity as 
well as mortality from CHD and have indicated that the lis* of 
developing fatal and 1 nonfatal CHD is greater among cigarette 
smokers than among nonsmokers (tables 3 and 4). Conflicting 
evidence has been published concerning the relationship of ciga¬ 
rette smoking and the incidence of angina pectoris. While some 
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studies hav* shown an increased risk of this manifestation among 
. - smokers, others have not (see table 5). 

From those longitudinal studies, it has become increasingly clear 
. tnat cigarette smoking is one or several risk factors for CHD and 
tnat it exerts both an independent effect and an .effect in conjunc¬ 
tion with the other risk factors. The basic concept may be ex- 
.... Dressed: as follows: The more risk factors a given individual has, ; 

__ ... tne greater the chance of His developing CHD. The importance of 

:.:r tne constellation of coronary risk factors which'include cigarette 

hi _smoking, high blfiod pressure, and high serum cholesterol in pre- 

. -v: -: . ; dieting the risk for CHD is illustrated in figures 1 through 3. Other 
_...risk factors are included! in certain of these figures and are dis¬ 
cussed below. 

::_" Knowledge of the effects of cigarette smoke on the cardiovascu- 

- jar system has developed concurrently with the knowledge derived 
- :r.-from the epidemiological studies. Nicotine, as well as cigarette 
sm oke, has been shown to increase heart rate, stroke volume, and 
: —* zz..: .Diood pressure, .all most probably secondary to the promotion'of 
I z - ca techolamine release from the adrenal gland and other chromaffin 

__;_M^iissue. This release of catecholamines is also considered to be the 

..-in ...cause of. the rise in serum free fatty acids observed upon the in- 

• _naJation of cigarette smoke. Studies concerning the efTect of nico* 

„une on cardiac rhythm have also suggested! that smoking might 
'Z:zL • contribute to sudden, death from ventricular fibrillation. 

. In addition, research efforts have also been directed toward the 

* _-n ir effects of smoking on blood clotting and thrombosis; since many 

_i. .. cases of sudden death and myocardial infarction are associated 

i zr.. iTTrith thrombosis in a diseased coronary artery branch. Cigarette 
. Mni-M-smoking may be associated with increased platelet aggregation in 
: •“'* —. rifro and thus might play a role in the development of such throm- 
imi-Di or platelet plugs in vivo; 

.im_. Other mechanisms have been investigated! Because cigarette 
. — —s moking has been shown in some studies to be related to the prev- 

_..aience of angina pectoris as well as to the incidence of myocardial 

.. _.mi .M-infarctiom it has been suggested that smoking enhances the de- 
"• veiopmont of atherosclerotic lesions. Autopsy and experimental 
studies have shown'that cigarette smoking plays a role in athero- 
. - . genesis. The administration of nicotine has, been observed to in-, 

i crease the severity of cholesterol-induced atherosclerotic lesions in 

__ -experimental animate. Attention is presently being given to carbon 

_ monoxide, which is present in cigarette smoke in such concentric 

. . . cions as to cause: carboxyhemoglobin concentrations in the blood 

- ■ if smokers as high as 10 percent Based on research in animals, 
"is reasonable to conclude that the atherosclerotic process may be 
_... innanced, in part, by the relative arterial hypoxemia in cigarette 


smokers caused by the increased carboxyhcmoglobin level. 

With respect to the acute event of myocardial infarction, atien^ 
- ~ uon has been' focused on the role of nicotine. Nicotine stimulates 
: t me myocardium increasing its oxygen demand. Other experiments 
—_ nave demonstrated that in the face of diminished coronary flow 
iduo to partial occlusion from severe atherosclerosis in man or to 

-iicartial mechanical obstruction im the animal) , nicotine does not 

: — - ..:ead to an increase in coronary blood! flow as seen: in the normal 
individual. These effects exaggerate the oxygen deficit! when the 
r_. — sup pjy 0 f 0X ynr en has .already been decreased by the presence of 
in .*—mi carboxyhcmoglobin. Thus, a marked imbalance between oxygen 
. acmand (which has been increased) andioxygen supply (which 

—i-a as been: decreased) is created! by the inhalation of CO and nico- 

uzm—H ime. This imbalance may contribute to acute coronary insufficiency 
•-IM"- and myocardial infarction. 
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I EPIDEMIOLOGICAL STUDIES 

Numerous epidemiological studies, both retrospective and pros- 
: ncctivt, have been carried out in various, countries in order to iden- 
tjiv the risk factors associated with the development 1 of coronary 
* tsftsrt disease (CHD). Many of these studies have included'smok- 
. ang as one of the variables investigated; Tables 2 to 4 present the 
. major findings, 

, Coeonary Heart Disease Mortality 

Table 2 lists the various prospective studies concerning the rela- 
cion of CHD moi tnlity and smoking. These studies demonstrate the 
nose-related effect of cigarette smoking on the risk of developing 
CHD. For example, the Dorn Study of U.3. Veterans as reported 
rr Kahn (33) reveals progressively increasing mortality ratios, 
-irotn li39 for those smoking 1 to 9 cigarettes per day to 2.00 for 
:z.nose smoking more than 39 cigarettes per day. Although the data 
are not detailed in the accompanying tables, several of these stud¬ 
ies have also shown that increased rates of CHD mortality are 
.associated with increased cigarette dosage, as measured by the 
cegree of inhalation and the age at which smoking began. Although' 
-w as striking, the data for females reveal the same trends. 

1 In most studies, the smokers’ increased risk of dying from CHD 
-spears to be limited I mainly to those who smoke cigarettes. Some 
studies that have investigated other forms of smoking have shown 
rtuch smaller increases in risk for pipe and cigar smokers when 
rampared to nonsmokers. However,.the recent study by Shapiro, 
val. (172) of a large population enrolled in the Health Insurance 
i ran (HIP) of New York City, showed a significant Hr 
risk for the development of myocardial infarction and rapidly fatal 
myocardial linfarction for a group consisting of both pipe and cigar 
smokers. 

-* Table 3 details the findings of the American Heart Association 
Pooling Project on sudden death. The Pooling Project; a national 
cooperative project of the AHA Council on Epidemiology, is de¬ 
scribed in table 1 (SS). Cigarette smokers in the 30 to 59 year age 
group incurred a> risk of sudden death from CHD substantially 
greater than that of nonsmokers. Pipe and cigar smokers were 
observed to show a risk slightly greater than that of nonsmokera 
(table 3). 

The relative risk of CHD mortality is greatest among cigarette 
Smokers (as well as among those with other risk factors); in the 
younger age groups and decreases among the elderly. In table 2, 
Hammond and Horn found that for those smoking more than one 
pack per day, the risk is 2.51 in the 50 to 5-1 year age group and . 
1.56 in the 65 to CD year age group. Although the relative risk for 
CHD among smokers decreases in the older age groups, the actual 
number of excess deaths among smokers continues to climb 
since the differences in death rates between smokers and nansmok- 
«re continue to rise. 


| 9 J)i Kakn. K. A., The Dorn study of smskin? and mortality axo: 
L-S veterans: report on 8 S V years of observation. IN’: Haenezol, 
tor). Epiidemiolo^icarApproach*! to the Study.of Cancer ar.i 
Chronic Diseases. Bethesda, IL5. Pdblic Health Service., > 
Cancer Institute MonoKraph No. 19. Januarv 1966. do. IJ-12.V 
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Epidemiological Studies Criticized by Seltzer. The appraisal of the 
Royal College of Physician's Report by Seltzer (Lancet 1: 243-248, 1972): 

applies to the 1971 document. This was in turn followed by: 

1. A letter from Fletcher (Lancet 12 February, 1972). 

2. A letter from Sterling (Lancet 29 April, 1972):. 

3. A letter from Seltzer (Lancet 11 March, 1972). 

4. A letter from Burch (Lancet 10 June, 1972):. 

5. A letter from Fletcher (Lancet 1 July, 1972), and finally 

6. A letter from Doll (Lancet 15 July, 1972). 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 
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/ CRITICAL APPRAISAL OF THE 
KOVAL COLLEGE OP PHYSICIANS’ REPORT 
ON SMOKING AND HEALTH >• 

••.: *' ••• Carl C. Smi.t/i-k 

Department of Nutrition, Harvard Sellout, of Public Health, 
Do non, Massachusetts 02115f U.S.A, 

: v The claims In the Royal College of 
rv*V- *™ m * ry Physicians’ report Smohini: anil Health 
:% 'Xozj arc examined with reference to certain secular 
changes in mortality for British doctors as compared 
with those for the general population. The data as 
presented arc found to exhibit geographical and 
populations! restrictions, age restrictions, and un¬ 
expected changes in classification of diseases; they 
also omit a crucial lime period and assume certain un¬ 
verified trends in smoking habits. The statements and 
claims of the Royal College of Physicians arc not 
supported by the re-examination of certain data 
included in the report, and by an analysis of pertinent 
data that were omitted. The appraisal of the lull data 
illustrates the hazards of drawing firm conclusions 
from secular changes in death-rates, and raises doubts 
that the Royal College of Physicians* report contains 
the 14 strongest evidence there is of the value of giving 
up cigarettes *\ ■ / v\ y;-%-• -m ‘'7v' - ; 

INTRODUCTION 

In 1971 the Royal College of Physicians (R.C.P.) 
issued a report entitled Smoking and Health Now. 1 
A table in that report contained secular comparisons 
for the death-rates during 1953-57 and 1962-65 of 
two groups of men at ages 35-64. One group was 
taken from R. Doll and A. B. Hill's sample of British 
doctors; the other group was assembled from the 
Registrar General’s data for England and Wales. 
According to the R.C.P. report, the contrasted data 
■7 % : 
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constitute 44 the strongest evidence there is of the 
value of giving up cigarettes’*. 

The interpretation of secular changes in mortality 
is a difficult statistical procedure. As Bradford Hill 7&iisSfP 
has staled, “ In making comparisons between death- v ' 
rates from different causes at different times . . . it 
must be realised that one is dealing with material 
which is, in Raymond Pearl’s words, 4 fundamentally 
of a dubious character * *V Secular changes in these 
rates may be affected by vagaries of death-certificate 
reporting, such as accuracy of diagnosis, faulty cer¬ 
tifications of death, and trends in reporting; and also 
by influences related to sex, race, socioeconomic 
status, geography, and occupation. The uncertain 
cifects of these features arc difficult to exclude when 
a specific exogenous factor is held responsible for the 
observed secular changes. " ■ 

Because the comparison of secular death-rates is 
often an important technique in epidemiological 
analysis, and because the results of such a comparison 
have been made a central issue in the R.C.P. report, 
the validity of the statistical procedures has been 
appraised here. 


’ CLAIMS OF THE R.C.P. 

The R.C.P. drew its conclusions mainly from data 
in table 2.3 of its report (reproduced here in table I), 
and stated that: ^ . 

(1) The death-rate of British doctors declined more 
than that of the general population in the interval between 
the time periods 1953-57 and 1962-65. 

(2) In the category 14 major diseases related to cigarette 
smoking ”, the death-rates declined in British doctors but 
increased in the general population. 

(3) In the category 44 all unrelated causes ”, the death- 

rates declined equally in British doctors and in the general 
population. . — ...... 

From data elsewhere in the report, the R.C.P. also 
stated that British doctors 1 cigarette smoking declined 
by about 50% between 1951 and 1965, but 44 there 
was little corresponding change in the smoking habits 
of the general population during the same period **. 

The associated secular changes in death-rates and 
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TABLE I—CHANCES IN DEATH-RATES PI H 100 , 000 , STANDARDISED FOR AGE IN DOCTORS AND IN ALL MEN ACED 35-64 
IN ENGLAND AND WAI.ES 1953-1957 AND 1962-1965 (REPRODUCED FROM R.C.P* TAULE 2 . 3 ) 
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v Cause of death 

;V:: '-.-■*&% t c 7 % ' : ' -■ : 

: ; .r ; 



Male doctors 



’ . vv All men in 

England and Wales --. d'y' 


Period J 

% 

Change 

| Period j 

Change 

1953-57 

1962-65 

1953-57 

196265 

Coronary heart-disease .. .. 

,. 

• « 

i 294 

277 

1 ~ 6 

| 219 


290 

+ 32 

Other cardiovascular diseases .. . • • • 

.. 


167 

157 

1 -6 

t_ l 

1 185 

I 


152 

-18 

All cardiovascular diseases • • •. • • 

*:• 

, , 

II 461 

414 

— 6 

404 


442 

1 -r 9 

Cancer of th* lung . . .. .. 

• • 

• • 

60 

37 

-38 

113 


120 ■ 

1 + 6 . 

Chronic bronchitis .» .. .. - .• 

♦ * 

.. 

18 | 

|: »< 

-22 

74 


71 1 

| -4 

.Major diseases related to cigarette smoking . . 

.. 

•• 

539 

j • 485 | 

-10 

S 591 j 

| 633 

+ 7 

. Other cancers* .. .. •• ♦. 


1 

130 

j 99 | 

-24 

152 

1 

1 

i 145 

■ 3 -a 

Other causes* .. ». : .. .. •• 



184 

1 163 

-11 

1 250 

i 

; us 

~ 25 y 

AH 'unrelated causes **> ■ .. v* •». 

.. 


;* 314 

j 262 

i -« 

! 402 

, 

1 ■ -332 

| -” -4 

^/AQ'CJUICS ... "‘••a ’• y.*« . '*'*» 

.. ,. A MK>Vv- J -'4*# v YV.-4 I - .-ikf_. . .. r*;- 

•*> * • ’ 

. 8J3 

1 — 747 

1 - lJ . 

j - 993 

s *rti ,966 •• 



me 

■WMm- 

.... 
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v • These include a small 


>cr of deaths from cancers of mouth, throat, and asophagus, from tuberculosis, from cirrhosis of the liver, and J 


lie ulcer, which arc related to cigarette smoking but make only a small contribution to the excess deaths of cigarette smoker* 


ource: https://www.industrydocuments.ucst.eau/aocs/rriKUUUU 
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Gii'grJphic Kestrie tiens 

The R.C.P. compared: Uenth-rntes for British doctors 
and lor all men in J j and Wales. The DoIIj'Hill 

sample of British doctors, J however, was drawn iVom the 
U K. (.Scotland and Northern Ireland, as well as Bughind 
and Wales). Tile coturasted populations arc thus geo* 
graphically different: a more suitable comparison for the 
British doctors would be with all'men in the United King¬ 
dom, since the male death-rates of the U.K. may differ 
from those of only England and Walts. 

Population Restrictions 

Doctors arc no: ’typical 1 of all men in England and 
Wales. They differ in race, social and economic status, 
*' life style ”, education, and other characteristics that arc 
themselves related to rates of disease and mortality, and 
that may affect trends in death-rates for the contrasted 
populations. , ' > .. 

Age Restrictions 

The R.C.P. data arc restricted to men ages 35 to 64, 
although the data for all adult ages would ordinarily 
extend from ages 35 to 84. Since the R.C.P. statements 
arc not confined to conclusions about the Health of cigarette 
smokers only at ages 35-64, the absence of data for all 
adult ages would 1 be a significant limitation on the R.C.P. 
conclusions. 

Intermediate Time Period 

The R.C.P. compared death-rates for the periods 1953-57 
and 1962-65* omitting 1958-61. When two separated 
periods in time arc compared without regard to the inter¬ 
vening period* any conclusions about a trend arc tenuous, 
•because the intermediate data may alter any trend found 
between the two extremes of time. 

AUGMENTATION OF R.C.P, DATA 

Apart from the uncertainties in the sampling of 
doctors, the unexplained changes in classification of 
disease, and the inaccurate description of smoking 
habits for the general population, the R.C.P. report 
did not consider the omissions just cited in geography, 
age, and time periods. Since the missing data might 
help clarify some of the issues, a rcanaiysis of the 
R.C.P. contentions seemed desirable, with the data 
expanded to include geographic, age, and temporal 


TAIU>: HI— % CHANGES IN AGE-STANDARDISED DEATH-RATES PER 
100,000 FOR DRITISH DOCTORS AND ALL MEN IN ENGLAND AND 
WALLS AGED 35-64* 


Ctusc of death 

British doctor* 

All men In 
England and'Wales 

From 

1953-57 

to 

1953-Gl 

From 

1958-61 

to 

19b2-65 

From 

1953-57 

to 

1958-61 

From 

1955-61 

to 

1902-65 

Coronary heart-disease 

- 7 

+ 1 

+ 15 

+ 15 

Ollier cardiovascular diseases 

tilft 

-20 

-10 

- 9 . 

AH cardiovascular disease* .. 

+ 2 

- 8 

+ 4 

+ 5 

Cancer nf the lung .. .. 

- 7 

-34 

+ 5 

+ I 

Chronic bronchitis .. .. 

-33 

+ 17 

- 1 

- 3 

Major diseases related to 





_ cigarette smoking .. 

0 

-10 

+ 3 

+ 4 . 

Other cancers .. 

- 6 

-20 

- 2 

- 3 

Other causes .. .. ,. 

+ 5 

-16 

-16 

-11 

All unrelated causes , , 

+ 1 

-17 

-10 

- 8 

All causes .... .. , , 

0 

-13 

- 2 

- 1 


• % changes are used in this form to conform with R.C.P. practice. 

information that had been omitted in the R.C.P. 
report. The additional details for these features of 
the general population of the U.K. were obtained: 
from the Registrar General’s reports.* The corre¬ 
sponding details about the British doctors were obtained: 
from the latest Doll and Pike report.* 

Missing. Time Period •' ^ i - \ 

For the same ages and geography used in the 
R.C.P. report, the data of the missing time interval 
are shown here in table ir. This table indicates the 
annual age-standardised rates per 100,000 men aged: 
35-64, for British doctors and all men in England and 
Wales during the three successive periods 1953-57, 
195&-61, and 1962-65. * In table in the “ absolute M 
values shown in table n arc converted into percentage 
changes in death-rates during the three time periods. 
The figures in tables II and III show the following 
results that are pertinent to the R.C.P. statement. 

The claim that total death-rates of doctors declined 
more than those of the general population, —As shown 


TABLE II—AGE-STANDARDISED ANNUAL DEATH-RATES PER 100,000 MEN, AGES 35 TO 64 
(ADAPTED TO DISEA&K CLASSIFICATIONS OF R.Ci.P. TARLE 2.3) 



Coronary heart-disease 
Other cardiovascular diseases 


AH cardiovascular diseases 
Cancer of the lung 
Chronic bronchitis .. 


Major disrate* related'to cigarette aninkimr 


Other cancer* 
Other cause* 


All unrelated causes 


AH causes • • 


Britishdoctor* 


1953-57 

1958-61 

1962-65 

294 

mm i 

277 

167 

■■ 

157 

461 

470 

434 

60 

56 

37 

tft 

12 

14 

539 

53H 

i . 4H5 

no 

123 

99 

184 

193 

163 

314 

316 

262 

853 

854 

747 


AH men in 
England and Wales 


The data for the first and last time period* are taken from the U.C.F. report. The data for the middle time periods were derived from the Doll and 
Pike report.* l-ot British doctor*, the year* run lrom Nov. 1 to Oct. 31. To maintain consistency with K.CP, table 2.3 we have followed the 
R.C.P. labelling of ti.e period year.. ; , .y-Kj. 


Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 
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in tabic in, the reduction in cicarettc smoking among 
British doctors between 1953-57 and 1958-61 was 
not accompanied by any change in overall death-rate. 
During the same interval the death-rate for all men in 
England and Wales fell by 2%,. Between 195H—61 
and 1902-65* the total death-rates of British doctors 
fell more than those of the general population, although 
cigarette smoking from 1961' to 1905 declined at least 
as fast hv terms of percentage among the general popu¬ 
lation than in British doctors. From 195S-61 to 1962- 
65, the reduction in total death-rates was 1% in the 
general population and 13% in the British doctors. 
Thus, when the three time periods are considered 
successively, the total death-rates of British doctors 
arc not found 1 to have declined consistently more than 
the general population. 

a 

The claim that death-rates for " all unrelated causes ” 
declined equally in British doctors and in the general 
population.— This assertion is not supported by the 
data in tables II and ill. From 1953-57 to 1958-61, 
the death-rates for “ unrelated causes ” among 
British doctors rose by 1% whilb. those of the general 
population fell' by 10%. From 1958-61 to 1962-65, 
the death-rates for these 44 unrelated causes ” decreased 
by 17 % in British doctors and by 8% in the general 
population. 

The claim that death-rates for 41 major diseases 
related to cigarette smoking ” declined in the British 
doctors but increased in the general population, —From 
1953-57 to 195S-61, there was no drop in the death- 
rates of British doctors for 44 major diseases related 
to cigarette smoking The rates were essentially 
the same: 539 and 533 per 100,000 men, respcc- 
lively. For the same category of diseases over the 
same interval, the death-rates increased by 3% in all 
men in England and Wales. In the second interval, 

• however, the R.C.P. claim is confirmed. The death- 
rates declined (—10%) in British doctors and rose 
(-r4%) in the general population. The general 
population’s increase in death-rates between 1958-61 
and 1962-65 occurred, however, despite the con¬ 
comitant reduction in cigarette smokers of this popu* 
lation between 1961 and 1965. ~ 

Inconsistencies in patterns of specific diseases .— 
Tables II and in contain several inconsistencies in 

* the patterns of specific diseases—especially in the data 
of British doctors for changes in death-rates between 
the first interval (1953-57 to 1958-61) and the second 
interval (195S^61 to 1962-65). For example, in 
^British doctors, the death-rate for coronary heart- 

disease declined in the first interval and rose in the 
second interval; the death-rates for “other cardio¬ 
vascular diseases ” and: for 44 all cardiovascular 
diseases ** rose substantially in the first interval and 
then fell substantially in the second. The rate for 
chronic bronchitis fell by 33% and then rose by 17%. 
For the categories of 44 all causes ”, 44 major diseases 
related to cigarette smoking ”, and 44 unrclhtcd 
causes ”, the British doctors had almost no changes 
in the death-rates in the first interval, followed by 
notable decreases in the second interval. These 

. inconsistencies occurred despite the almost constant 
rate of decline of cigarette smoking among British 




doctors from 1951 to I960. For the general population 
of England and Wales, on the other hand, the trends 
of death-rates were strikingly consistent for the 
specific disease categories in both the first and second 
intervals despite the inconstant cigarette smoking 
patterns in this population. As previously noted, the 
proportion of cigarette smokers in the general popu¬ 
lation changed little between 1956 and 1961, but then 
dropped sharply from 1961 to 1965. 

Alissing geography .—The death-rates for all men 
in the United Kingdom ages 35-64 (in contrast to all 
men in England and Wales) have been derived for 
the missing period 1958-61 from the Registrar 
GcncraPs reports (table iv); These data permit a 
comparison .of the death-rate changes for the two 
intervals (from 1953-57 to 1953-61 and from 1955-61 
to 1962-65) in the men of the United Kingdom—a 
more suitable comparison for the sample of British 
doctors. In the data for U.K. men, the death-rates 
for all causes fell in the first interval (while smoking 

TABLE IV—AGE-STANDARDISED DEATH-RATES TER 100^000 IN 
BRITISH DOCTORS AND IN MEN OF UNITED KINGDOM 


Deaths from 


Apes 35-64: 

Related causes 
Unrelated causes 
All causes 
Aces 35-84: 
Related 1 causes 
Unrelated causes 
All causes 


British doctors 


United Kingdom 


1953-57 

1958-61 

1962-65 

1953-57 

ao 

vn 

O' 

539 

533 

4S5 

586 

614 

314 

316 

262 

425 

! 375 

653 

854 

747 

1011 

969 

UfiO 

1231 

1202 

1401 

1 1435 

560 

570 

528 

617 

762 1 

1740 

1801 

1730 

2218 

2197 


habits were essentially unchanged), and stayed vir¬ 
tually the same in the second interval (while smoking 
decreased). The death-rates for 44 related ” diseases 
rose in the first period and continued to rise in the 
second. For 44 unrelated ” diseases, the death-rate 
of U.K. men fell more in the first interval ( — 12%) 
than in the second (-8%). Thus, when the missing 
time period and 1 missing geography arc taken into con¬ 
sideration for ages 35-64, the claims of the R.C.P. 3re 
not substantiatedi The discrepancies arc most notable 
for the events of the first interval. 

Missing Ages 

In this section, the data arc expanded to include 
the missing ages (35-84) as well as the missing time 
period (1958-61). 

Tablb v shows the death-rates of the British doctors 
and all' men in England and Walts, ages 35-S4, for 
the three successive time periods 1953-57, 195S-61, 
and 1962-65. The percentage changes over the two 
time intervals arc presented in table VI. The ngures 
in these tables show the following results that arc 
pertinent to the R.C.P. statements. 

Claim that total death-rates of doctors decline more 
than those of the general populations —In the age-groups 
35-84, for the time periods considered by the R.C.P., , 
the death-rates of British doctors did not consistently 
decline more than those of the general population. 
Between the two external time periods (1953-57 and 
1962—65) the total death-rate of British doctors fcll^ 




Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 
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"• : i;?'Vi£:' v "”. 5 . '•'' ' •.‘ J ' : iBritiih doet 
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t :^'V'V'K>: • ' ■* -t j ~ 1953.57 | i 95 B-6t 


* All men in 
England and Wales 


Coronary hcart-d:*casc * 

- Other cardiovascular diseases .. f ‘ 

AH cardiovascular diseases .v • V. 

Cancer of the iung ... , j£' mm >/; 

Chronic bronchitis Vi; :.•V'.:** 

Major diseases related to cigarette smoking 


V&; i*' ,jW Or her cancer* .. 

Oih«««« 

9*'ly -M- *£’; __ 

AH unrelated causes 

: causes 




^ All causes y** ^>• v* W ’f* •'? :i740 j 1801 | 1730 j 2205 2174 | 2177 

* • British doctors' data derived from Doil and Pike.* For British doctors, the years run from Nov. 1 to Oct. 31. For reasons of consistency wiih R.C.P. 
f'jy. liable 2.3 P we have followed the R.C.P. labelling of the period years. ; * f v ( ^.A 

by only 0-6% (1740 to 1730), as compared to a decline \ increased in the general population. —Again, this asser- 


1953-57 

1958-61 

1962-65 

1953-57 

519 

564 

559 

425 

;;>507 

.533 

506 

682 

1026 

1097 

1065 

1107 

>no 

85 

83 

149 

44 

49 

54 

. 160 

1180 

1231 

1202 

i 

1416 

v:,253 

236 

1- 

224 

307 

>; : ^307 />; 

334 

304 

482 

■^;560 • • 

,^ f .C 570 

! + - 528 

■ 

789 

■•1740 

1801 

1730 

2205 


of 1*3% (2205 to 2177) in all men in England and 
Wales. When the additional age range and missing 
time periods are inspected, the death-rate for the 
British doctors is seen to have increased by 4% from 
1953-57 to 1958-61, despite the concomitant decrease 
in cigarette smoking. Over vhe same interval the death- 
rates for the general population declined by 1 %. 
From 1958-61 to 1962-65, British doctors* overall 
death-rate declined more than that of the general 
population, which showed essentially no change, 
despite the drop in cigarette smoking. 

Claim that the death-rates for the category of “ all 
unrelated causes u declined equally in British doctors 
and in the general population .—This claim is not sup¬ 
ported by the data for ages 35-84. Between the ex¬ 
ternal periods 1953-57 and 1962-65, the reduction 
in death-rates for “ unrelated causes ” in the general 
population (11%) was almost twice as great as the 
comparable decline in the British doctors (6%). 
When the data are examined for the effects of the 
missing time period, the R.C.P. contention is about 
right for the second time interval, but not for the first. 
In the first interval the death-rate for u unrelated 
causes’* increased by 2% in the British doctors, in 
contrast to that of the general population, which 
showed a 6% drop. %.%•*;. 

Claim that the death-rates of “ major diseases related 
to cigarette smoking ** declined in British doctors but 

TABLE VI — % CHANGES IN ACE-STANDARDISED DEATH-RATES PER 

100,000 FOR BRITISH DOCTORS AND ALL MEN IN ENGLAND AND 

WALES AGED 35-S4. 


tion is not fully supported by the data'for ages 35-84. 
From the 44 outside ” time periods, 1953-57 to 1962-65, 
the death-rates for 44 related *’ diseases increased in 
Ir both populations, rising by 2% in British doctors and 
by 4% in all men in England and Wales. For the 
first 44 inside” interval, from 1953-57 to 1958-61, the 
^diitu of ages 35-84 also do not support this R.C.P. 
contention. The death-rates for the classification 
° major diseases related to cigarette smoking” 
increased in both British doctors (4%) and in the 
general population (1%). In the second interval doc¬ 
tors’ death-rates declined (2%) and the general 
population rates increased (3%)* Thus, the apparent 
contradiction of a rising death-rate during a fail in 
smoking occurred in British doctors for the first interval 
and in the general population for the second. 




4fi§il 

^mSm 


'^0*m 


British doctors 



Cause of death 


Major diseases related to 
Cigarette smoking ... 

. AU unrelated causes . . 

’ AH causes .. 


All men in 
Jineland and \X'alci 


1953-57 195.H-61 1953-57 195S-61 
to to to 1 to 

1953-61 1962-65 195S-6I | 1962-65 


: Inconsistencies in patterns of specific diseases .—An 
• -.additional inconsistency in the R.C.P. data is noted 
. for coronary heart-disease. For ages 35-84, the death- 
rates from 1953-57 to 1962-65 in British doctors 
increased by 8% during a period of declining cigarette 
smoking. In addition, although the category of 44 other 
. cardiovascular diseases ” showed no change in British 
doctors aged 35-S4 between the same two periods, 
the death-rates for the same diseases declined by 21%. 

; in all men in the general population of England and yz * 
Wales. The death-rates for 44 all cardiovascular Q 
disease ” increased by 4% in British doctors aged 
^ 35-84, in contrast to essentially no change for all men 
in England and Wales. Other inconsistencies occur 
in the patterns of specific diseases in the expanded 
age-anJ-time data. In British doctors, the death- 
rates for coronary heart-disease, for 44 other cardio¬ 
vascular diseases ”, and 44 all cardiovascular disease ” 
increased in the first interval and decreased in the 
second. Despite a constant decline in doctors’ cigarett 
^ smoking, cancer of the lung decreased by 23 

the first interval and by only 2 4 % in the second interval 
■ :‘S ; . With respect to all men in England and Wales, the 
trends in death-rates for the specific diseases are 
:j|.quitc consistent in both the first and second intervals, 
despite the inconstant changes in smoking habits in 

the general population 
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Missing geography .—The bottom part of tabic iv 
summarises the expanded geographical data for the 
augmented' ago and time intervals. The lower half of 
this table shows the age-standardised death-rates per 
100,000 men ages 35-84 for British doctors and for 
all men in the United Kingdom during the successive 
periods 1953-57, 1953-61, and 1962-65. The data 
show differences in the death-rates for the men in 
the United Kingdom as compared to corresponding 
results for the men in England and Wales shown in 
table v. The basic trend in the changes from one 
time period to the next for the United Kingdom men 
are not appreciably different from those found in the 
corresponding figures for England and Wales. Conse¬ 
quently, it seems reasonable to conclude that the 
omissions in age and time period, rather than geo¬ 
graphy, arc responsible for any distortions or dis¬ 
crepancies in the claims of the R.C.l*. 

. DISCUSSION 

The statements and claims of the Royal College 
of Physicians, based on table 2.3 of the R.C.P. report* 
are not supported 1 by a re-examination of certain data 
in the report and by analysis of data that were omitted. 


Such a decline, however, was not reflected in the 
mortality-rates for British doctors from the period 
1953-57 to 1958-61. On the contrary, from 1953-57 
to 1958-61, when the proportion of cigarette smokers 
dropped sharply, the death-rates of British doctors 
(ages 35 to S I) showed an increase of 4%, 2%, and 
4%, respectively, for “ related causes ”, “ unrelated 
causes ”, and “ all causes ”, and for ages 35-64 
changes of 0%, -fl and 0%. 

A curious feature of Doll and HilPs 1964 report 
on British doctors is that the death-rates of former 
cigarette smokers (less than 5 years after stopping 
smoking) fell more for 41 unrelated causes ” than for 
“ related causes ”., This inconsistency is also found 
in R.C.P. table 2.3, where for British doctors the 
death-rates for “ unrelated causes ” fell by 17%, 
compared to a 10% fall for “ major diseases related 
to cigarette smoking 

The absence of data for all adult ages in the R.C.P. 
report is significant but seems less serious than the 
omission of the data for the middle time period, 
1958-61. Since a consideration of the middle-period 1 
data seems to alter the results so distinctly, the 
omission of this information is unfortunate. 



One basic argument of the R.C.P. rests on the 
assertion that cigarette smoking fell in British doctors 
without a comparable decline in smoking in the 
general population^ This assertion docs not seem true 
for the period 1961 to 1965, when the per cent decrease 
of cigarette smokers was about the same in the general 
population as in the Doll/Hill sample of British 
doctors. 


This reappraisal of the full data provides strong 
support for Bradford Hill’s injunction about the 
hazards of analysing secular changes in death rates. 
The reappraisal also raises major doubts about the 
Royal College of Physicians’ conclusion that it has 
presented “ the strongest evidence there is of the 
value of giving up cigarettes 


In addition, the omission of data for the age group 
35-S4 and for the middle time period (1953-61) has 
created an erroneous parallelism of falling death- 
rates and declining cigarette smoking in British 
doctors. When considered for ages 35-84 rather than 
35-64, the death-rates of British doctors did not con¬ 
sistently decline, and for most diseases actually rose 
rather than fell for the two time periods considered 
by the R.C.P. When these two time periods arc aug¬ 
mented by their middle period (1958—61) the doctors’ 
death-rates showed many inconsistencies. 

It might be argued that the benefits derived from 
stopping cigarette smoking take time to appear, and 
that the interval from 1953-57 to 1958-61 is too 
short to show any appreciable reduction in death- 
rates for certain*causes of disease. However, table 25 
in Doll and Hill’s 1964 report on the British doctors 1 
shows that in less than five years after smoking was 
Stopped, the death-rate of former cigarette smokers 
had fallen by 25% from the level of continuing 
cigarette smokers (from 7T9 to 5-36 per 1000) for 
“ related diseases ” and by 34% for the “ unrelated 
diseases ” (from 9-43 to 6 26 per 1000). In interpreting 


This study was supported in part by the Fund for Research 
and Teaching of the Department of Nutrition, Harvard School 
of Public Health. 
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these data, Doll and Hill concluded that “ the fall 
in mortality with the stopping of smoking is a real 
effect as for as the * related * diseases are concerned* 
while for the * unrelated ’ diseases it is an artifact due 
.to selection”. 

Regardless of the reasons for the decline 
V tality-ratcs of former cigarette smokers 
^decline “immediately” after smoking 
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SMOKING AND HEALTH 

St*,—Dr. Seltzer’* article 0*^. 2$, p. ?+J> on 0 ; Royal 
College of Physician** report on smoking and tcii*h u in 
fact concerned only with one table in the report -rd the 
ccndusions derived from k that stopping smoking increases 
life expectation. With this he disagrees. Tr.e injJ^cy 
of Dr. Seltzers arguments arc so well presented bv your 
leading article and by Sir Richard 1X>!1 (Feb. 5, p. 322) 
that no more need be said a tout then, but one error should 
be corrected. He says that no reason was given for ti e 
classification cf diseases related and unrelated to evarette- 
imokir.g whichi was used in the table. If he had read the 
rest cf r e report he would have found the exp jnjticn ia 
rararraih 6.1 L Th.cre he would ebofcuve found a reference 
to independent evidence of a favourable trend in corarury 
deaths among doctors associated with their deenre in 
dgarettc-srr.oidng, which he does not consider in H*s aru«. 

f ■ . CM*Fi.rrCKj», 

Department of Medicine. 

Umal Pcitjtrjl-ite Medw*l School, Ro>d Cohere of K^oa-a 

lUmrnertmuh Commm~ on S=*Un f 

London V.I2. usd 
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REPORT ON SMOKING AND HEALTH 

jflR,—In your issue of Jan. 29 (p. 243) you published a 
paper by Dr. Carl C. Seltzer in which he examined some 
of the data on which the Royal College of Physicians based 
its conclusions concerning cigarette smoking and health. 
In an accompanying editorial (p. 238) you expressed 
considerable criticism of Dr. Seltzer's critique. 

The editorial! disputed Dr. Seltzer on one main point. 
The Royal College of Physicians had attached particular 
importance to the observation that between 1953 and 1965 
the mortality in malb British doctors, many of whom it was 
believed! had: stopped! smoking, decreased more rapidly. _ 
than in all men of the same age in England and Wales, 
among whom it was believed that smoking habits had 
remained relatively unchanged. Seltzer objected to the 
geographical, population, and age restrictions and un¬ 
expected changes in classification of disease in the data used 
by the Royal College, to the omission of crucial time 
periods, and to the assumption of unverified trends in 
smoking habits. Seltzer found that, once all the data were 
included which he considered to be pertinent, differences 
in .mortality trends between former smokers and non- 
- smokers largely disappeared. 

Dr. Seltzer’s findings also were attacked by Sir Richard 
Doll (Feb. 5, p. 322), who pointed out that pattern of 
change in mortality with the length of time that smoking 
had been stopped varied with the nature of the disease, 
but that “. . . after smoking had been stopped for ten or 
moreycars the mortality from ‘ related causes * had fallen 
by 38%...” 

Now I find it extremely curious rhat Seltzer’s conclusions, 
disputed in that: editorial, had been quietly conceded by 
others, foremost of whom is Doll. In an analysis of 
* lung-cancer death-rates presented to the Royal Statistical 
Society—an analysis of the same data on which the R.C.P. 
has based its report—Doll snvs: “ The impression has, 
therefore, been gained that the incidence of the disease falls 
when smoking is stopped. In fact, this is not necessarily 
so; and the published results are compatible with the 
decreasing incidence, the constant incidence, or one which 
rises steadily but less rapidly than in men who continue to 
Smoke.” Andi on the same page: ” The results arc com¬ 
patible with the hypothesis that damage produced by 
Smoking is irreversible and that the risk remains practically 
the same as it was when smoking was stopped; the trend, 
however, is smooth and suggests that the risk may foil 
. . slightly at first and rise again slowly in keeping with the 

: . . Increase in risk in non-smokers.” 4 Here Doll maintained 

\ for lung cancer precisely what Seltzer did tor all mortality-— 
fa te iifsMi P 3m ^y» that when all pertinent time periods are considered, 
the change in mortality between non-smokers and those 


who cease smoking differs in no way, Doll used this 
assertion to support his claims that the damage done by 
smoking is irreversible. The Royal College (and Doll 
on other occasions) have given a different slant to the same 
data. - ; 

Your editorial criticised Seltzer also for disputing the 
belief that since 1960 smoking declined among British 
doctors but not in the general population. Here, again, we 
find that Doll, too, reported the disputed decline in 
cigarette consumption among men in the United Kingdom.* 
According to substantive evidence available for some time 
then* it would appear that Dr. Seltzer’s critique was 
justified. 

The issue of smoking and health calls forth emotional 
responses of which'wc all need to bcw'are, since they tend 
to distort the scientific process. One example of what may 
happen is the way all parties have ignored the tenuous 
base of their numbers game. Doll’s data on British 
physicians are based on a self-selected sample of physicians 
who voluntarily responded to questionaries. 30% of the 
physicians failed to respond to the original inquiry, 4 and 
the proportion of respondents has continuously decreased 
since then with each follow-up attempt. The danger of 
drawing conclusions from samples with high non-response 
rates has been generally recognised. Bradford Hill calls a 
non-response rate of 2 to 3% “ satisfactorily small ”. 7 
And, indeed, the characteristics of responding physicians 
are reported to be quite different from those of the general 
population. 1 As a result, any differences between observa¬ 
tions on volunteering physicians and on census populations 
arc difficult to interpret. In addition, estimates of smoking 
rates are uncerrain in t he extreme. Estimates of the smoking 
habits of the same population by use of similar methods may 
differ by more than a third for some age-groups. 4 From 
data with all these shortcomings, not much can be learned. 

Department of Applied Mathematic* 

and Computer Science, . 

School of Engineering and Applied Science, 

Washington University, 

' St. Louis, Missouri 63130. THEODOR D. STERLING. 
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SMOKING AND HEALTH 

Sir,—Y our editorial accompanying my article of Jan. 29 
(p. 243) offered some apparent justification for the omission 
of data in the Royal! College of Physicians’ (R.C.P.) report 
on smoking and health! 1 and raised a question about my 
. own sources of data. I should like to comment on the 
points raised. 

(1) The R.C.P. analysed data for ages 35-64. The 

analysis did not include data for ages 65-S4 or the total 
results for ages 35-S4. You imply that the missing data 
were not important, because of an allegedly Ifcsscr smoking 
effect in older age-groups. Nevertheless, your conclusions 
(and those in the R.C.P. report) referred to general effects 
of stopping smoking; not to any one age-group. Since the 
trends cited by the R.C.P. for ages 35-64 become reversed 
or distinctly muted when the data are examined for ages 
35-S4, this additional! information warranted inclusion in 
the report. The extrapolation of the conclusion to all age- 
groups certainly seems inappropriate. 

(2) The trends reported by R.C.P. were obtained by a 
comparison of data for 1953-57 and 1962-65. A straight 
line can always be drawn between two points, but the 
validity of the trend is enhanced if at least three points fit 
the line. The R.C.P. report did not include data for such a 
third point—the intermediate time period 1958-61. When 
data for the missing “ middle point ” are included many 
of the apparent trends vanish or are substantially altered. 
You justify the omission of this important middle time 
period by stating that the main effects of stopping smoking, 
although observed “ surprisingly quickly ”, are seen more 
dearly 5-10 years later. If this statement is correct, the 
trends noted from the first to the intermediate time period 
should follow the same direction as the trends noted between 
the intermediate and later time period. For many of the 
cited diseases, however, the R.C.P. data do not confirm 
this expectation. In coronary heart-disease, for example, 
the downward trend at ages 35-64 from 1953-57 to 1958-61 
is reversed to a slight upward trend from 1958-61 to 
1962-65. 

(3) The report’s claims rest on the statement that 
during the cited time periods, cigarette smoking declined 
among British doctors but not in the general population. 
In my paper I pointed out the inaccuracy of this statement, 
and noted that from 1961 to 1965 the percentage of ciga¬ 
rette smokers decreased! at about the same rate in men of 
both the medical and general populations. This same 
observation (of a decline in cigarette smokers after 1960) 
was made by Doll in his fig. 3 and text of a previous report 

. . the per caput consumption of cigarettes ... in men ... 
began to fall 1 [after I960]:”. 

You question the source of my data about cigarette 
smoking. The data for the British doctors came from the 
R.C.P. report. 1 The data for the U.K. general population 
came from the same source 5 used by Doll. 2 To convert 
the original citations into the reported data, I used certain 
computations that were not published. The details of these 
computations for the years 1956, 1961, and 1965 are as 
follows: 

Computations of 1956 cigarette smokers only figure of 56 %.— 
Table 7 of the 1957. T.R.C. report ‘ gives the % of men for 1956 
ages 35-69 smoking packeted cigarettes only as 52-3%, hand- 
rolled only as 5 7%, hand-rolled and packeted cigarettes as 
31%, making a total of 61 *1 %. The % of men ages 60 -r smoking 
picketed cigarettes only is given as 33-3%, hand-rolled only as 
6*7%, hand-rolled and packeted cigarettes us 1-7%, making a 
total of 41-7%. The U.K. adult male 1956 population was 
7,473,000 for ages 35-59 and 3,020,000 for ages 60 1, To 
compute % of cigarette smokers only tor ages 35-H take 6bl% 
of 7*473,000 and add 41 7% of 3,020,000 and divide by total 
population 10,493,000 - 100 -56%. 

Computations of 1961 cigarette smokers only figure of 57%.— 
Table 12 of the 1969 T.R.C report 3 gives the number of cicarcttc 
smokers only for men for 1901 ages 35 1 as 7,120;P00 and the 
total number of smokers for men ages 35 1 as 9,220,000. 1 hcre- 
forc, percentage of cigarette only smokers as a proportion of all 
- smokers ages 35 { --7,120,000 9,220,000 or 77%. Table 11a of 
* 1 ' 
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Secular trends in death-rates and percentace cigarette smokers 
for British doctors a^cs 33 to 34 from 1951 to 1356(standardised 
for ape). 

Death-rates taken from table 1 and percentage cigarette smokers 
from tabic 4 of Doll and Pike. 5 The dashed lines (semi-bar 
graphs) show average death-rate values for the periods 1953-57, 
1957-61, and 1961-65 as given in table 2 of Doll 1 and! Pike. 5 

the 1969 T.R.C. report gives the % of male non-smokers (in¬ 
cluding ex-smokers) ages 35-59 as 25% (base 1992) and for ages 
60 4- as 29% (base 789). Therefore, % non-smokers ages 35-r 
**25 y, 19924-29 x 7S9 *2781 —26%. Percentage of smokers ages 
35 4- is accordingly 74% (100-26). % of cigarette smokers 
only is 77% of 74%, or 57%. 

Computations of 1965 cigarette smokers only figure of 46 %.— 
Tabic 12 of the 1969 T.R.C. report gives the number of cigarette 
smokers only for men for 1965 ages 354- as 5*S91,O0O and the 
total number of men smokers ages 35 4" as 8,S77,C00. Therefore, 
the % of cigarette only smokers as a proportion of all smokers 
ages 35 4- —5,S9I,000 3,S77,C00 or 66%. Table 11a of the 
T.R.C. report gives the % , non-smokers (including ex-smokers) 
ages 35-59 as 29% (base 161S) and for ages 60 — as 31% (base 
720). Therefore, %, non-smokers ages 35 —29 x 1618-^31 x 

720/2333 —30%. Percentage of smokers ages 35 -r is accordingly 
. 70% (100 —30). % of cigarette smokers only is 66% of 70%, or 
46%. 

The results pertain only to the percentage of cigarette 
smokers, and data were not available for the years before 
1956. For the crucial time period between 1961 and 1965 
(not the earlier period* as asserted in vour editorial); ciga¬ 
rette smoking declined in the general population, although 
the overall death-rate remained essentially the same. You 
did not comment on this crucial phenomenon, despite the 
doubt it raises for the claim that death-rate is reduced by 
stopping smoking. 

Your statement that the ** overall consumption of 
tobacco in the country as a whole has changed very little ” 
is curious. The data to support this statement are attributed 
to a paper by Doll and Pike 5 and indicate that the average 
number of cigarettes smoked per day by all adult males in 
the U.K. was 11-0 for 1951, 11-5 for 1957, and 11-4 for 
1966. However, you omit some important intermediate 
time periods. By computations from the same source 3 
used by Doll! and Pike, I have found that the comparable 
figures were 12 5 for 1961 and 11*4 for 1965, thus confirm¬ 
ing chat a decline in cigarette smoking occurred from 1961 
to 1965; Since Doll had previously 2 acknowledged the 
reduction in the general 1 population’s cigarette smoking 
after 1960, you have placed Doll in the position of contra¬ 
dicting himself. 

Your editorial attributed to the paper by Doll and Tike 4 
figures of the average numbers of cigarettes smoked per 
day by doctors (ages 35-61) as 10 8, 8*3, and 5-5 for the 
years 1951, 1957, and I960, respectively. Hut Doll and 
; < ;■ Tike’s paper doe* not contain such data 
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(4) A final point that can be noted in the recent Doll 
and Pike report s is the relationship between death-rate and 
a reduction in cigarette smoking among British doctors. 
1-roni tables 1, 2, and 4 of lUat report, l constructed the 
accompanying figure. Ilie years 1951—52 and 1952-53 
arc omitted because of Doil and Pike s suggestion■'* that 
the mortality-rates in those years arc 41 obviously biased " 
by the way the cohort of British doctors was selected. The 
graph shows no correspondence between the death-rates 
among British doctors front 1953 to 1905, and their simul¬ 
taneous downward trend in cigarette smoking. 

These data from the Doll and Pike report provide 
perhaps the most vigorous refutation yet offered for the 
conclusion in your editorial and in the R.G.P. report that 
M changes in mortality among British doctors provide 
strong evidence that stopping smoking increases the 
expectation of life *V 


Department of Nutrition, 

Harvard University School of Public Health, 
Boston, Massachusetts, U\S.A. 


Carl C. Seltzer. 


among the “smokers and more exposed”; among the • 

women, 4 of the 44 non-exposed and less-exposed ** and 6 of 
the “ smoker and more exposed! “ died. Overall, the “ more 
exposed ” (sexes combined) enjoyed a slight but not signifi¬ 
cant advantage (18/15) over the “ non-exposed and less- 
exposed ”, On a formafstatistical test, the difference in mor¬ 
tality ratios (“ non-exposed and less-exposed smoker 
and more exposed ”) between the sets of monozygotic and 
dizygotic male twins corroborates the constitutional 1 hypo¬ 
thesis and rejects (at the 1^2% levcl):the causal hypothesis 
(x 1 with Yates’ correction^ 5-73; 0 01<P<0 02). How¬ 
ever, this result needs to be treated with caution because 
the degree of discordance for smoking habits between the - 
monozygotic and dizygotic series, although similar, was ; 

probably not identical. This reservation apart, the indepen- k _ 

dent findings of Friberg ct al.* support Dr. Seltzer. . t ; V' . ' 

Perhaps the issue could be put beyond reasonable doubt . ; v r. 
by supplementing the study of Friberg and his colleagues 3 
with a world-wide survey under the aogis, say, of the World : ,; y- 

Health Organisation ? And why should not the cigarette 
manufacturers foot the bill? : 

General Infirmary* ' 

Leeds LSI 3EX. P. R. J. BURCH. 


SMOKING AND HEALTH 

Sir,—A re we to judge from their silence that Dr. 
Seltzer's critics have conceded his case (Jan. 29, p. 243* and 
March 11, p. 5S6) ? Is cigarette-smoking non-lcthal? 

If the undoubted positive associations between cigarette 
smoking and death-rates from various diseases are not 
C2usal in origin, an alternative explanation is needed. 
According to Fisher, 1 such associations might arise from 
constitutional factors. That is to say, one or more of the 
genes that predispose to certain forms of smoking might be 
the same as, or linked with, genes that predispose to fatal 
disorders such as lung cancer. In principle, we can dis¬ 
criminate between causal and constitutional hypotheses by 
examining deaths in series of twins discordant for smoking 
habits. The straightforward causal hypothesis predicts 
that deaths will occur earlier, on the average, in the smoking 
members of both monozygotic and dizygotic twin pairs. 
The constitutional hypothesis predicts that “ early deaths ” 
will occur with equal frequency, on the average, among the 
smoking and the non-smoking members of monozygotic 
twin pairs: where dizygotic twins are concerned, smokers 
should suffer an excess frequency of 44 early deaths ” over 
non-smokers. 

This simple test of the two hypotheses is, of course, 
hindered by the rarity of monozygotic twins discordant 
for smoking habits: only some 20-25% have been found 
to be strikingly discordant. 1 - 2 

Despite this obstacle, Friberg et a!. 3 have obtained some 
intriguing results. They studied deaths among 246 male 
md 326 female monozygotic twin pairs, and in 706 male 
and 781 female dizygotic twin'pairs appreciably discordant 
(“non-smoker” versus “smoker”; “less exposed” 
versus “ more exposed ”), and bom in Sweden between 
1901 and 1925. Among the dizygotic male twins, deaths 
were recorded over a standard period as follows: 13 of 
the “ non-exposed and less-exposed ” as compared with 
34 of the “ smoker and more exposed ”, Among dizygotic 
female pairs, deaths were recorded in IS of the 44 non- 
exposed and less-exposed ” and 20 of the “ smoker and 
more exposed *\ Results for discordant monozygotic twins 
were very interesting: 14 deaths were recorded among 
the “ non-exposed and less-exposed ” men, but only 9 
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SMOKING AND HEALTH 

Sir,—P rofessor Burch (June 10, p. 1283) would not have 
felt that critics of Dr. Seltzer’s comments (Jam 29, pi 243) 
on evidence concerning changes in mortality-rates of 
doctors and other men in England and Wales have been 
silent if he had given more weight to the leading article 
which you published in the same number as Dr. Seltzer's 
article (p* 23S). Dr. Seltzer’s letter (March 11, p. 586) was 
based on death-rates at all ages and was thus irrelevant to 
an argument based on changes in death-rates at ages at 
which stopping smoking could be expected to affect 
mortality, and thus required no answer. The observations 
of Friberg et ah, which Professor Burch finds so impressive, 
are very interesting. Since these are based on a very small 
number of deaths and are in conflict with such a vast array 
of contrary evidence, it would be unwise to conclude that 
this evidence alone is valid and all the rest is invalid. If 
Professor Burch is unaware of other evidence about the 
constitutional hypothesis, he will find simple statements 
about it in the Royati College of Physicians' report 1 and 
more detailed reviews in the Surgeon-General's publications 
(The Health Consequences of Smoking)*—in particular the 
recent 1971 and 1972 editions. 1 ' 3 I agree with Professor 
Burch’s suggestion that there should be more extensive 
surveys of mortality in twins with contrasting smoking 
habits. The difficulty is that these would have to be very 
large studies, because identical twins tend to have such 
similar smoking habits that pairs with widely contrasting 
smoking habits form a very small proportion of the total. 

C M. Fletcher, 

Department of Medicine, Secretory, 

Royal Postgraduate Medical School, Royal College of Physician*’ 
Hammersmith Hospiral, Committee on Smoking 

London W.l2. „ gnd Health. -. 
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SMOKING AND HEALTH 
Sir,—I n your issue of April 29 Op. 960) you published a 
letter from Dr. Theodore Sterling, of the Department of 
< Applied Mathematics and Computer Science, Washington 

University, in which he quoted extensively from my articles. 
According to Sterling the excerpts selected lent support to 
Seltzer's conclusion (p. 243) that a proper analysis would 
not show any appreciable ditlerence between the trends in 
mortality of doctors—many of whom have stopped smoking 
-—and men of the same ages in England and Wales whose 
smoking habits have remained relatively unchanged. I 
cannot agree with this contention. 

In a letter to The Lancet on Feb. 8 (p. 322) I pointed out 
that the trend of mortality with time after smoking is 
Stopped varies with the nature of the disease, and that in 
the doctors we had studied the mortality from illnesses 
related to smoking fell by 38% after 10 or more years. This, 
Sterling asserts, is contradicted by another statement that 
after smoking is stopped the incidence of lung cancer 
remains practically the same as it was at the time of stopping. 1 
The reason for the apparent contradiction would not be 
obvious to anyone who read only these selected statements. 

It should, however, have been obvious to a mathematician 
who read them in the context in which they were written. 
The first statement referred to mortality-rates standardised 
for age; that is, it compared mortality among men of the 
tame ages. The second referred to the change in the 
incidence of disease with the passage of time; that is, it 
compared incidence among men of different ages. Since 
lung cancer and other diseases related to smoking increase in 
incidence with age, the two statements are perfectly 
compatible, and the assertion that Seltzer's conclusion 
(v.s.) “ had been quietly conceded by others, foremost 
of whom is Doll,** is false. 

Sterling then quoted me as having reported a decline in 
cigarette consumption among men in the United King¬ 
dom s ; which, he said, again supported Seltzer and 
contradicted your editorial (p. 238). In fact what your 
editorial said was that the consumption of cigarettes had 
declined more in doctors than in other men; Nothing I 
have written contradicts that. No-onc disputes the fact that 
the amount of tobacco smoked by men in Britain has 
declined since 1960 largely, as a result of the introduction 
of filter-tipped cigarettes. The figures have been published 
by the Tobacco Research Council and are there for every¬ 
one to see, 1 and it is interesting to observe that the mortality 
from lung cancer in Britain has declined in men under 35 
years of age while it has continued to increase at all ages 
in women, among whom tobacco consumption has continued 
to increase. 

Finally, Sterling refers to the fact that some 30% of 
the doctors to whom Bradford Hill and I wrote failed to 
reply, and uses it to cast doubt on the validity of the com¬ 
parison between the trend in the mortality of those doctors 
who did reply and the trend in the general population. 






The failure to obtain a reply from a substantial proportion 
of the doctors to whom we originally wrote makes it dan¬ 
gerous to generalise from the respondents to doctors as a 
whole, as we nave repeatedly pointed out; 4 Wc showed that 
the doctors who did reply were somewhat healthier than 


average, so mat me mortality-rates among them were at 
f^rst abnormally low. 4 This bias, however, had largely worn 
off after 2 years, so that we needed to exclude the first two 
years observations from our comparison of trends. From 
then on the relevant fact is that wc were able to keep 
99 9% of the doctors under observation for the succeeding 
12 years. Doubtless better material could be collected, but 
I am not convinced that the shortcomings of ours arc so 
great that *' not much can be learned " from it. 
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Coronary Heart Decease Morbidity 

Tables 4 and 5 list the prospective ■ stud iev carried ou in a num¬ 
ber of countries to identify the risk of Clll) morbidity incurred 
by smoking; Here, CUD murbidity includes myocardial infarction 
u well as angina pectoris* Certain studies, notably those of Doyle, ; 
et al. (54). Keys. cbal..(IH). and Taylor, et ak (I5d) include a 
number of CHD deaths in their data that could not be separated 
out using the information provided in their respective reports. 
As noted in the discussion on CHD mortality, the CHD risk ratio 
increases significantly as the number of cigarettes smoked per day 
- increases. Similarly, the illR data of Shapiro, et all (172) show 
that the elevated morbidity ratios declined with increasing age as 
baa been shown tor mortality ratios. 

, fi A recent monograph edited by Keys (in) dealt with the 5-year 
CHD incidence in males aye 40 to 59 Irom seven countries. As 
tumniariztd in table 4. cig.uet:e smoking was found 1 to be associ¬ 
ated with an increased incidence of CHDi in the UiS. railroad 
worker population, 2,571 individuals (IS3):. N’one of the differences 
k* ratio between smokers and nonsmokers was statistically signin- 
cant fur the 13 other population samples .which varied in size from 
, $05 to 9S2 individuals, from the five other countries, (Smoking was 
Dot considered in the two Japanese populations.) When more cases 
Become available to provide greater statistical stability to the rates, 
inis intercultural comparison should! prove illuminating. 

The results of those studies which has'© separated out angina 
.. sectoris as a manifestation of CHD are presented in table 5j Doyle, 
et ali (54): found no relationship between this manifestation of 

_CHD and cigarette smoking. EOth Jenkins, et ah (30) and Kannel, 

et ah (34) observed: increased risk ratios among male cigarette 
—smokers although these differences were not statistically signtfi- 
„ cant. More recently, Shapiro, et al (172} found a significantly 
•—increased risk for angina among their male cigarette smokers as 
well as increasing risk ratios with increasing dosage among both 
_m 3 lcs and females, particularly in the younger: age groups. A 
«—variety of hypothetical explanations have been advanced to account 
/T ior this seeming contradiction. Among these are the relatively 
-- rm a ll number of cases, the difficulties associated with the definitive 
—diagnosis of the syndrome, and differences in the methods of clas- 
g.csifying those cases of angina pectoris which are followed by myo- 
zzcardial infarction. 

Retrospective Studies 

' Table AG presents data from the various retrospective studies 
of CHD prevalence. Most of'these are case-controlstudles and show 
,»n increased percentage of smokers among those with clinical CHD 
•when compared with a selected control ipopulation, usually, without 
_apparent CHD. Two of these studies include data on mortality. 
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Al8J)s Taylor, H. L.; Blacks mM. H., Keys, A_, Paxun, R. W., ; Vasqliz, C 
^Pvchncr, T. Five-year fotiow-up of employees .of selected U.S. rav 
road companies. IN: Keys, A. (Editor), Coronary Heart Diices': 
Seven Countries., American Heart Association Monograph No. 2;. 
1970. pp. 20-39. 


Shafird, S., Weinblatt. E., Frank, C. W., Sager. R. V. IneWcr.ce cf 
. Coronary Heart Disease in a Population Insured for Medical Car; 
(HIP). Myocardial infarction, .angina peetarii, ar.d pos&itlc fr.y.)'—i'¬ 
ll ial.infarction. American Journal of Public. Health and the Nation j. 
Health 59(6);: Supiptemcnt:to June 1949. 101 pp. 


(W) Jenkins, C. D„ Rosenmas, R. H., Zyzanski. S. J. Cigarette snokir.*.. 
Its relationship to coronary heart disease ar.d related risk factor* .r 
the Western Colliborative Group Study, Circulation 3S(C) : 1119- 
U65; December 19 C8. 
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The Interaction of Cigarette Smoking and 
Other CHD Risk Factors 

The preceding section, has reviewed the epidemiologic evidence 
•which supports the judgment that cigarette smoking is a signift-, 
cant risk factor in the oewlopmcnt of CHD. Many of the studies 
discussed above have'identified a number of biochemical, physio 
dogical, ar.d environmental factors, other than i cigarette smoking, 
which also increase the risk of developing CUD. Those risk factors 
include eUvated serum lipids (partioularlv serum cholesterol) and 
nypcrten.sion, which, with cigarette smoking, are considered to be 
cf greatest importance. Ollier factors arc obesity, physical inac- 
’tivity, elevated resting heart rate, diabetes (as-veil as asympto¬ 
matic hyperglycemia), electrocardiographic abnormalities, and a 
DOsitivc family 1 history of;premature CHD ID’S). 

A number of these studies: have also found that these factors, 
when present in the same individual,! exert a combined effect on 
t-B risk of developing CHD. Figures l through.3 depict this inter¬ 
action of risk factors. As may, be .noted in Figures 1 and 2, the 

additional factor, of smoking greatly, increases the risk of develop¬ 
ing CHD among tho.se people already at high,risk because of other 
factors. 

Furthermore. these studies have shown that the effect of smok¬ 
ing on the risk of developing CUD is atati.ittcally independent of 
the other fuk factors. Thai is, when Uieufvet of thv other factors 
Is statistically controlled, smoking continues to exert a significant 
effect on increasing the n.-k of developing and dying from CHD. 
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Smoking end Serum Lipids 

** The interaction of smoking and scrum lipid levels in the develop¬ 
ment 1 of CHD should be considered in the light of information con¬ 
cerning the relationship of smoking to serum lipid levels. Tabic A 7 
presents studies which deal with the association between smoking 
and lipids, notably cholesterol, triglycerides, andilipoproteins (con¬ 
cerned with lipid transport). While some of the studies have indi¬ 
cated that smokers show increased serum levels of these lipid con¬ 
stituents, ethers have not. The populations investigated and the 
methods of the various studies snow significant variation. This lack 
of comparability makes interpretation of the f;r.c!ing 3 diincult. 

It is clear, however, that in tne presence of high serum choles¬ 
terol, cigarette smoking increases the risk of CUD. Figure 4 de¬ 
picts the data from the Chicago Peoples Gas. Light and Coke Com¬ 
pany study which show ttm smoking greatly increases the risk of 
CHD in each of'the cholesterol groups. 

Smoking end Hypertension 

. Some epidemiological l studies have indicated that smokers tend 
to have lower mean systolic and/or diastolic blood I pressures than 
nonsmokers. while other studies have not found this to be the case 
(table AS). Reid, et al. (755), in a study of 1,COO British and 
American postal workers, found that the blood pressure difference 
between the smoking and nonsmoking groups was eliminated after 
controlling for body weight. 

Tables 9 through 11. derived from the study by EorhanL et al. 
demonstrate the following associations: That.for both smok¬ 
ers and noiumokers, the risk of dying from CHD increases with 
Increasing diastolic or systolic pressure, and that the risk of mor¬ 
tality from CHD is higher among smokers than among nonsmokers 
In each blood pressure group. Cigarette smoking, therefore, has 
been shown to elevate CHD mortality independently both of its 
effect on blood!pressure and of the effect of hypertension on CHD. 

Smoking and Physical Inactivity 

. The recent study by Shapiro, et al. (ITS) of more than 110.000 
persons participating in the Health Insurance Plan of New York 
City has further identified and elaborated upon the interaction of 
the various risk factors., Physical inactivity, both in employment 
and during leisure time, was found to be a potent risk factor for 
the development of CHD, particularly for rapidly fatal myocardial' 
Infarction. 

Figure 5 depicts the effect which smoking exerts on CHD m> 
combination with physical'inactivity. Of note, also,is the observa¬ 
tion that within each activity grouping, smoking greatly increases 
the risk of myocardial infarctionj thus exerting an independent 
effect 

Smoking end Obesity 

The analysis by Tructt. et at. (100) of the risk factor data from 
the Framingham study revealed that weight, : while a significant 
risk factor, had a considerably smaller effect on CHD: incidence 
than serum cholesterol, cigarette smoking, or elevated blood pres¬ 
sure. The results concerning the interaction ioi smoking and obesity 
from the San Francisco longshoremen study are shown in table 12. 




friJJ Reid,' D.‘ D., Hollaho, W. \V k , Rose, C. A. An Anclt>-American cardio- 
Vi —' vascular comparison. Lancet 2(7531} : 1375-1378, December 30,196T. 


J<*7) BoKHaNt." N. o'. Hechtw, H. H.. Bwcslow, L. Report of a 10-year 
kjs follow-up study of the San Francisco longshore men. Mortality from 
coronary heart disease and from all causes. Journal of Chronic 
Diseases 16: 1251-12C6, 15 C3. 
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r sl >) Teurrr. J.. Cornmeld, ,J.. Kan.nel, W. A multivariate analysis of the 
risk of'coronary heart disease in Framingham. Journal of Chroaic 
Diseases 20: 511-524, 1967. * .. 






■zzm* 



)urce: https://www.industrydocunrients.ucst.'ecru/ao 


- - 




1971 Page 419 


TaBlX 9.—DcaiA rof« from coronary heart disease, by systolic h^d pressure: 
IL\YU mortality.study tOSl-$l 

{ Coroo>ry heart duru« cSvssilllitl under ISC Code 420| 


—- 

Af« rn 


> Smokers 

Nuasnaoher* 

* Syito* : c tJ.»i 

sop pressure la 1051 

?« r.?n-ye*rs 
of otAerval.on 

Death 

rate 1 

Person-years 
of ob.iervatlua 

Death 

rate 1 


4H4 . 


1.371 

17 

2.414 

* 



110-141 

2.o-;i 

14 

2.412 

IT 



150-149 

743 

M 

1.177 

21 



>170 

369 

104 

472 

44 


U44. 

.►>.. <130 

1,057 

<4 

1.160 

»« 



130-140 

1.350 

44 

2.401 

•ts 



150-149 

<47 

41 

1.65S 

44 



>170 

421 

210 

1,117 

124 

mi. 

1 lUU per 

LO.OCO person-years of observation. 





* p<0.C'24. 







*p<0.01 






- .. 

Scute*; Borbsal. N. O, *t *1. (27>. 






TABLE 10. — Death rates fro 

m coronary heart disease, by diastolic 




blood pressure: ILWV irer'aUii 

/ study, lOSt-St 




(Coronary heart dae.se ncuunftoi u 

mder ISC Code siO) 





Smokers 

t Nbasmokers 



Diastolic blood 

Perssa-yesrs 

Death 

Person-yeBrs 

Death 

“ 

Acs rroop pressure »a 1S51 

of observation 

nte 1 

of observation 

rate* 


4fr44 . 


1.327 

24 

1,700 

« 



t0- *3 

2.115 

47 

*.947 

17 



•0- 49 . 

4S1 

12 

1.607 

13 



>100 

449 

14 

1.020 

20 


15-64 . 


1.059 

104 

1.447 

*21 



to- *) 

1.521 

44 

2.704 

14 



•0- 44 

169 

144 

1.521 

*4# 



>100 

359 • 

143 

454 

147 

aua 

* Bate per lO.frOQ pervon-yean of observation. 





•K0.05. 







•p<0.01. 






-r 

Sootcs: Borhani, N. 0„ et aJL (27), 






.. Table 11.— Death rates from coronary heart di: 

scaae, amony hypertensives and 



nonhppertensives: ILIYU mortify study, 1951-61 




(Coronary heart disease *j cliu:!tal under LSC Cod# 420) 





S tnoken 

Noasmoaen 




Blood pressure 

Persaa-7<*n 

Death 

Person-years 

Death) 


Ax«r roup status * 

of observation 

rate 1 

of observation 

rate * 


45-14 . 

.. Hypertensives .. 

362 

125 

1,371. 

*32 

* . 


Nochyperteasi.es ...... 

4.169 

29 

4.305 

It 


15-44. 

.. Hypertensives. 

93! 

1(0 

2.219 

4$ 



Non hypertensives . 

2.6ST 

43 

4,407 

•U 


•■Accordinr »«> the WlIOTKommwdiuon, the lotldwinp cut-off points are recommended for th* 
definition of byperter.Aiun: 

(1) Normotension—beibw 140,"DO ram. Hj. 

(2) Hypertension—systolic bk»oH pressure ISO mm. Hr. or over, or diastolic 95 ram. Hr. or 
•ear. or both. 

(3k Borderline—the residual category. In this analysis. NormoCenstvrs and Borderlines wero 
combined and the population was zrtuped into ‘Nonbyperteneives' (1 and 3> and ‘Hypertensives' 

( 3 ). 

* Hate per10.000 person-years of observation. 

•p<0.Ql. . . 

Sovacx: Borhani. H. O. ct at (27). 
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1 
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2 
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11 

12 

R 

1329* 
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71 
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49 

90 

SI 
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49 

SO 
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■xna 

US 
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U1 
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MS 

1.17 


Figure i—Relationship between smoking status and serum cholesteroli ] ev «l 
At initial examination, and incidence of clinical coronary heart disease in 
men originally age 40-oD, free of definite CHD, and followed subsequently 
without systematic intervention, Peoples Gas Light and Coke Company 
study, 1053-1502. *For 34 men, no information on smoking status was 
„ available; one o* thes»i men had a coronary episode. s 

Source: Sumler, J, ct al. (iff). 















1971 Page 420 




•3 


. , 11.0 

* iao 

i 

; to 
t.o 

e 

* 

3. 7.0 

■* 

t 

A 4.0 

I. 

7 5-0 

t 

i « 

so 

IjO 

1 JO 

0.0 




. 1 


Not 


d«sd / 


* wiin.n \ 

5 7? 

43 hn. j 


: ( 

(37) 

: ( 

\ 

0«»d / 


within \ 

5.10 

43 hr*. | 



(46) 


HONC1CARETTE SMOKERS 
«J3 
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FlGUK£ 5—Average annua! incidence of first myocardial infarction among men 
in relation to overall physical! activity, class and! smoking habits (age-ad- 
„ Justed rates per 1,000) 

(Actual number of deaths or myocardial infarctions are represented by 
figures in parentheses) 

Source: Shapiro, S., et al. (172). 
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This table shows that cigarette smokers in ■ the 55 to 61 year age 
group were observed to have higher CHD death rates than non- 
smokers in all weight categories. Similar findings* although not in 
all weight groups, were observed for the *15 to 54 year age groups 
Cigarette smoking is thu* shown to be a CHD risk factor indepen¬ 
dent of body weight. 
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Smoking and Electrocardiographic Abnormalities 

Electrocardiographic (EGG) abnormalities such as T-wave and 
ST-segment changes, as well as a number of arrhythmias are use¬ 
ful indicators of CHD and may, thorciore, be predictive of the 
development of clinically overt CHD ; manifestations. The results 
summarized in table 13, from the prospective study by Eorhani, 
et al (27), reflect the joint predictive value of smoking and ECG 
abnormalities on the death rate from CHD. 

Smoking and Heart Hate 
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Recent analysis by Berkson, et al. (~J) of the data derived from 
the Chicago Peoples Gas, Light and Coke Company 3tudy of 
middle-aged men revealed that resting heart rates of 80 or greater 
were associatedWith an increase in the risk of dbath from CHD. 

These authors found that this association was independent of the 
- other major coronary risk factors. 

Tabic 14 presents the interaction between smoking, blood pres- 
• sure, and elevated heart rate in increasing the risk of CHD mor- 
:; r - tality. This study shows that cigarette smoking increases CHD risk 
• hi the presence of elevated heart rate as well as in its absence. ■ f W- 
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UEKKSON, U. Ml, STABLER, J. LIHOBEP-Q. HI A.. MILLER. W. A., STEVENS, 
E. L. ti SorucENic, R.. TofcicH, T. J.. Stamler. R. Heart rate: An 
Important risk factor for coronary mortality^-ten-year experience 
of the Peoples Gas Co. Epidemiologic study (105S-c3). IN : Jones. 

- R. J. (Editor). Atherosclerosis. Proceedings of the Second Interna¬ 
tional Symposium. New York. Springer-Verlag, 1970. pp. 332-3o9. 
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TABLE 12* —Death rates from coronary heart disease among men unfAout 
abnormalities related to cardiopulmonary.ditetises by weight classification 
tn 1951: ILWU mortality study t 1951-61 
(Coronary h««rt ditette u ciaatified under l£C C->d» 423) 


A«» group 

WetfcM 
eta it ideation 1 

3mo at re 

Nonamokera 

Fr nun-years 
of ob«ierva:;on 

Death 
rate 1 

Pertoniyeara 
of observation 

Death 
Tate 1 

«-44. 

Not overweight ... 

439 

:i 

27* 

7 


Slightly overweight ... 

*62 

24 

1.098 

• 


Moderately overweight 

1.333 

23 

WT4 

24 


Markedly overweight . 

1,955 

22 

U»7 

9 

11-44 -- 

Not overweight . 

222 

43 

/ 247 

9 


Slightly overweight ... 

539 

7* 

/ «04 

n 


Moderately overweight 

855 

109 

/ 1.320 

*11 


Markedly overweight . 

734 

W 

/ IJM 

*11 


• Th* four i1jm« are d»flncd in the te*c 
•Bate per 10*000 perton-yeart of ©biervsuon. 
*p<C.0l. 

Soutct: Borhaai, N. O, «t ilJ {4f>* 



TABLE 13. —Death rates from coronary heart disease, by electrocardiographic 
findings in 1951; 1LWU mortality study, 1951-61' 

(Coronary heart dinette at elAtsined under ISC Code 420) 


Age group 

Elect roc ard iogra phic 
finding* io 1351 

S mol era 

Nonteaokera 

Person-yeart 
of oOaervatica 

Death 

rate: 1 

Person-year* 
of observation 

Death 
rate * 

44-41.. 

. Abnormal.. 

.. 568 

102 

1,020 

39 

. 

Normal ...... 

.. 4.454 

U 

8.134 

14 

(Mi .. 

. Abnormal .. 

564 

223 

U4* 

tf 


Normal .. 

1.031 

86 

1.47) * 

*11 


» Bate p«r 10.000 person-years of observation, 
■KO-OOS. 

Boitbce: BorhaJii, N. O.. at at (42). 




TABLE 14.— 1958 status with respect to heart rate, blood pressure, cigarette 
tmoking, and 10-ycar mortality rates, by cause (1,5-9 men originally age 
4OSS and free of definite coronary heart disease) 

Peoples Gas Co. Study, 1 953—6 J 


1911 rUk factor Status Teo-year mortality. 1953-61 


Heart 

rate 

Cigarette 

araokiog 

Diaatojc 
pres rjr* 

Number 
of era 

AU causes 
Naaber- Kate 

CRD 

Number P.ata 

MB 

NH 

KH 

17* 

20 

»44.3 

1 

'tf.O 

H 

NH 

NH 

45 

< 

114* 

a 

10.4 

NH 

KH 

H 

107 

14 

11IJ 

a 

114 

H 

nh 

E 

49 

a 

221:8 

a 

42.0 

NR 

R 

NH 

4*1 

IT 

llli 

u 

46.* 

H 

a 

NH 

127 

22 

niii 

a 

42.3 

KH 

a 

E 

103 

22 

190.4 

a 

15.0 

; h 

H 

B 

44 

ia 

166.4 

a 

•44 

ATS 



*1.425 

182 

1U-2 

» 

49.4 


4Rate per thoutand. All rate* are age-adjutted by 5-year tie groups to U.S. male population, 
I960. High (H): Heart r ate £50: >10 cigarettes per day: diastolic blood pressure >30 mm. He- 
KH U not high; i.e.. b«Mw specified cutting point*. 

*No emoting data available on 4 of the 1.329 men. * * * * 

8o«3 tea: fietkaon, D. ft aL (14). 
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EFFECT OF CESSATION’ OF CIGARETTE 
’Vl?2^> smoking ON CORONARY HEART DISEASE 

' ■' y " > :_v < A number of epidemiological studies have been concerned with 

the CHD incidence and mortality amon^ ex>cigarette smokers aa 
4 v^y :- compared with. current smokers <5/ r 76. 88. 90. 93. 172), These 
4; 'C^r^v^y* *tudies are listed in tabic 15. Table 16 presents the data derived by 
■ ' v . Cornfield and Mitchell US) from the Dorn Study of U.S. Veterans 

■ -. * rv ' \:(«). 

y * Ex-ci?arette smokers show a reduced risk of both myocardial 
. y Infarction and death from CHD relative to that of continuing ciga- 
' t: rette smokers. The Pooling Project (AT.) and the Western Collab- 

y..V \ orative Study Group (192) \ which iadjusted for tho other risk fac- 
/ tors of elivatediserum cholesterol 'and blood pressure observed this 

t .v ; . '.' relationship. Hammond and Garnnkel (76) noted that cessation of 
amoking is accompanied by a relative decrease in risk of death 
v * from CHD within 1 year after stopping.. 

■ J : ■ This decreased risk of CHD among ex-smokers further strength¬ 
ens the relationship between smoking and CHD. It must be noted, 
’ 4 however, that the group of ex-smokors is composed of individuals 

. * who have stopped smoking for a variety of reasons. Those who 

■top because of ill health and'the presence of symptoms are gen¬ 
erally at high risk and can bias the group results in nr*# 

. «,use Healthy persons who stop as part of a general concern about 

C their health and may adopt a number of selfiprotative health orac 

tices arc generally at low risk and can bias the group results in the 
> other direction. Therefore, ex-smokers as a group are not fully 

representative of the entire population of smokers and may have 
limited value in predicting what would happen if large numbers of 
Cigarette smokers stopped smoking purely fur self-protect ion Cer 
tain incidence studies, such as the Vuoling Pro^ct (ivj), «ere initi- 
■/,.* with only clinically healthy individuals. The data from such 

Studies, as well as those from the British phy^cians study, contain 
/■' VV-f . ' «x-&moker data less influenced by these biases. 


S’ S2X2:. Te£Sm SlESteSA 

1153361: 1*60^1-461. Jun* 6. 1961- 

t76) Hammond. E. C.. CxsnNKri., U Coronary Mart di«a«. stroke, and 
\ { J tUS^ff.i-Fsetor. in the euolocy. Archie., oi En^rormenul 
W Health 19(2):: 1.57-152,: August 1959 


if 192) U.S. Pusirc Heactii Scsvict. The Heallh Conseqtw 
'v—1963 Supplement to the 1967 Public Health Service i 
ton. U.S. Department of Health. Educ-a 
Health Service Publication No. 1696. 19C3. 117 pp. 
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Fletcher and .Horn (65) have recently presented data derived 
from the British physicians study of Boll and Hill; Over the past 
10-15 years, cigarette smoking rates amr.ng British physicians 
have declined significantly in (comparison with these of the general 
British population. The information presented by these authors 
concerning all cardiovascular diseases showed that for individuals 
between the apes of 3'# and ol, the a Re-ad justed death rate for CHD 
declined by 6 percent among physicians and rose by 10 percent 
among the male population of England and \Vale3 during the 
period from 1933-57 to 1901-65. 
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(HI i Ft-tTCHER, C. Mj„ Hoar*. D. Smoking and health. WHO Chronicle 2t(S) ; 
345-370. Aucust 1970. 
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Hr :h ...' THE CONSTITUTIONAL HYPOTHESIS 

' - ‘ The efTed of smoking on the incidence of CHD has been found 

to be independent of the inrtbence of i the other CHD risk factors. 
When such risk factors as high serum cholesterol (377), increased 
ttood pressure (-V), elevated resting heart rate (23’). physical in¬ 
activity (J75), obesity (J7), and electrocardiographic abnormali¬ 
ties (27) have been controlled, cigarette smokers still show, higher 
rates of CHD than r.ouimokers. 

It has been suggested by some (53. 170) that the relationship 
between cigarette smoking and CHD has a constitutional basis." 
That is people with certain constitutional make-ups are more likely 
to develop CHD. and the same people are more likely to smoke 
cigarettes- This hypothesis maintains that the relitionship between 
- cigarette smoking and CKD is thus largely fortuitous and that the 
significant relationships are between the genetic make-up of the 
Individual and CHD and between the genetic make-up of the indi¬ 
vidual and his becoming a cigarette smoker. Two sets of epidemio¬ 
logic data bear on this hypothesis. 

. It has been maintained that people with a certain temperament 
• " ; are more likely to smoke and also more likely to develop CHD. 
These characteristics have been demonstrated tor those with'the 

Type A behavior pattern of Rosenmann, et al. (359) which is 
characterized by competitiveness, excessive drive, and an enhanced 
sense of time urgency. The prospective study organized by the 
Western Collaborative Group indicates that individuals who ex¬ 
hibit this type of personality are more likely to have or develop 
CHD than those without it (Type B); whether or not they smoke. 
When the incidence rates of CHD are analyzed with respect to 
smoking and personality types (tables A17, A 18) . it is noted that 
in both Type A and Type B individuals the incidence of CHD is 
greater among cigarette smokers than among nonsmokers. This 
research indicates that both personality type, as measured in these 
Studies, and cigarette smoking contribute independently, as risk 
factors to the development of CHD. To what extent such behavior- 
patterns are determined constitutionally or represent acquired 
characteristics is still open to question. 

The other type of research designed to study the genetic hypoth¬ 
esis has mad® use of dhta from registries of twins. Cederlof, 
et al. {37, 38,39, 3,0) have utilized the Twin Registries of Sweden 1 
and the Veterans Follow-Up Agency of the UiS^ National Academy 
of Sciences-National Research Council to investigate the relative 
contributions of heredity and.smoking to cardiovascular and bron¬ 
chopulmonary symptom prevalence. Data 1 obtained by mailed ques¬ 
tionnaires were analyzed for the following characteristics: zy- 
gosity of the same-sex twin pair, urban-rural residence differences, 
smoking concordance, and history of various symptoms. Compari¬ 
sons were made between smoking discordant monozygotic (iden¬ 
tical) pairs and smoking discordant dizygotic (fraternal) pairs, 
and between unmatched twin pairs and matched twin pairs. Smok¬ 
ing discordance has. been .defined somewhat.differently-in various 
reports but. in general; describes twin pairs in which the smoking 
habits differ between the two members of the same twin pair. 




19)' CcoatLOr. K.. Fnisme, U. Joxsson, E.. Kaij, L. Respiratorysymptoms 
V and '"angina pectoris” in twin* with reference to smoking. habit*. 
An epidemiological 1 study with. mailed questionnaire. Archives cf 
Environmental 1 Health 13 (6); 725-737. December 1966. 


(jjjy Roscnman, R. H., Friedman, M.. Straus, R.. Worm. M. Kositchek, R. r 
Hahn, W., Wekthessuj*. N. T. A predictive study of coronary heart 
disease. The Western. Collaborative Group Study. Journal ot the 
American Medical Association 189(1} ; 15-22, July 6, 1964. 


tz) i Cuirw-or, R. The Twih Method in Epidemiological Studies on Ghronte 
' Disease. Institute of Hygiene of the Karol inska Institute, Department 
of Environmental Hygiene of tfce National Institute of Public Health,- 
Department of < Sociology, University of Stockholm, Stockholm, 1956. 
Tlpp. 

<£«} CccEPXor, R., Fluorite. Li., llxt’sco, Z. Cardidvaiculir and respiratory 
symptoms in relation to tobacco smoking. A study on American 
twins. Archives of Environmental Health 1316).: 974-940.4line 1303. 1 
.^0) CCUZALOK, R.. JonSSON, K„ LifNDMAN, T. On the validity of mailed 

1 questionnaires in diagnosing "argina pectoris’’ and •‘bronchitis”. 

Archives of Environmental H*»Uh 13(6); 738-742,: December 1966. 
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Analyzing: the data obtained from 9.310 Swedish tivin pairs 
<72.3 percent of the possible respondents), Gedorlof. et al. (SO) 
l ^ at respiratory symptoms were more common amonjr smok- 
*■.?;• * rs in bot, ‘ thc unmatched ami matched smoking discordant twin 

croup3 The authors analyzed the data in two distinct man- 
V Be . r *' Grou P A analysis, which did not control for genetic factors 

v . two groups; the first composed of all the firstborn, and the 

/ : t J u % second of those listed second on the birth certificates. Group B 

v vjjOv'!: Analysis utilized MZ anti DZ twin pairs which were discordant for 
" smoking, thereby con trolling genetic factors. “Angina pectoris/* as 
defined by a certain pattern of responses to the questionnaire, was 
found to be more prevalent among smokers in Group A, but this 
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approximately-1.1. The authors concluded that this difference be¬ 
tween the two groups provides better support for the importance 
of constitutional factors as against the importance of cigarette 
amoking in the development of angina pectoris. 

A similar study was done using the responses of 4,379 U.S. Vet¬ 
eran twin pairs (approximately 60 percent of estimated available 
total) who completed the mailed questionnaires (5$). Cederior, et 
al. found a significantly increased prevalence of chest pain and 
"angina pectoris” among smokers when Group A was analyzed. 
Analysis of the smoking-discorcant matched twin pairs (Group B) 

* revealed no association between smoking and cardiovascular symp¬ 
toms among the monozygotic pairs. The dizygotic pair data did 
show a slight association. The authors concluded that this lack of 
association among the monozygotes and its presence among the 
dizygotes and unmatched pairs strengthens the case fora constitu¬ 
tional hypothesis. * . 

A major problem in these studies is the small number of cases 
[available and, therefore, the statistical instability of the results. 
In the Swedish study, among the 274 monozygotes, only 19 smokers 
and 16 nonsmokers wore classified as having angina pectoris white 
among the 733 dizygotes, 25 smokers and 25 nonsmokers were so 
classified. In neither group was the difference between the prev¬ 
alence ratios found in the Group A analysis and that in the Group 
B analysis of statistical significance. Analysis of the data on women 
shows a similar lack of significance. 

Similar criticisms may be made of the study which utilized the 
U.S, Veteran Twin Registry, in that study, the authors observed 
that the difference in the prevalence of angina pectoris between 
the low-cigarette-exposure and high-cigarette-exposure dizygotic 
groups was not present among the monozygotes. The authors ques¬ 
tioned whether the excess morbidity associated with cigarette 
smoking found in the dizygotic group was causal as it was not pos¬ 
sible to reproduce the association when studying monozygotic 
smoking-discordant twin pairs. As noted above, the numbers in this 
study are also small so that the differences in rates do not approach! 
statistical significance. 

Tibblin {128) has questioned the value of a mailed questionnaire 
Z' to diagnose heart disease. The questionnaire as originally con- 
" structed was used and validated by interview technique alone (157, 
: - 153). Cederlof. et al. (49) conducted a study to determine the 
“ ~ validity of this questionnaire as a mailed instrument bv personally 
Interviewing and examining 170 of the twin pairs who had replied. 
Of the eight mates who were diagnosed as having “angina pectoris” 
by the questionnaire, four were found to be free of symptoms on 

clinicaliexamination, while among 204 responding negatively, two 
, were found to have angina by clinical criteria. None of the 11 
women who were diagnosed as positive by questionnaire was found 
tobe clinically affected, and of the 136 reporting as negative, three 
tad symptoms of angina pectoris. 

Other major difficulties associated with these studies include the 
problems of using prevalence data in the investigation of a disease 
(CUD): from which a significant numbci of those affected die 
shortly after the onset of symptoms, the inclusion of ex-smokers 
In the smoking population, and the low numbers of heavy cigarette 
*"* smokers m the Swedish population. 

* " ’ ’ In general, the problems of using twin registries to study the 
^/etiology of cardiovascular disease with mortality and morbidity 
/ratios in the neighborhood of 2 to 1 are much more difficult than 
v In studying the etiology of bronchopulmonary disease iii which the 
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8) Tibblin, G. Kommentar tillien svensk tvillmgundersokmng. (Comment 
on research on twins in Sweden,) Lakartidningen 65 (*47) : 4634^4633, 
November 20, 196S. *,..j 

(157) Rose, G. A. The diagnosis of ischaemic heart pain ar.d intermittent 
. claudication in field surveys. Bulletin of the World 1 Health Organisa¬ 
tion 27(6) : 645-65S, 1962. . * . . -s 

v (fSSY Rose, G. A. Chest pain questionnaire. Milbank Memorial Fund Quar- 
. terly 43(2, part 2) : 32-33, April 1965, < ... . , <•: v - * 
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:;/ should^~^7 h ;r :;u ; sn,li of the Twin R =s^y here ■ ■% 

i •' 1972) and Letters to the Fd> & ® ubse J uent letter by Burch (Lancet 1: 1283, 

I? ' 1972) and Friberg (Lancet * October.'^ 

~ v ' •; below. - ' --- Der V:?’’ These are reproduced 
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SMOKING ANl) HfcALIH 

to judge from their silence that 


V 1 -.' 


Arc we to judge from their silence that Dr. 
f .-j’j attics have conceded his case (Jan. 29, p. 243, and 
' *» Hj p* 586) ? Is cigarette-smoking non-lethal ? 

: *jjc undoubted positive associations between cigarette 
^ ./jig and death-rates from various diseases are not 
b ^ in origin, an alternative explanation is needed. 

;^iing to Fisher, 1 such associations might arise from 
w rotational factors. That is to say, one or more of the 
; v 73that predispose to certain forms of smoking might be 
( amc as, or linked with, genes that predispose to fatal 
. .^rt such as lung cancer. In principle, we can dis- 
between causal and constitutional hypotheses by 
7-ning deaths in series of twins discordant for smoking 
~ The straightforward causal hypothesis predicts 
^deaths will occur earlier, on the average, in the smoking 
.<■* .^c r s of both monozygotic and dizygotic twin pairs. 
ft constitutional hypothesis predicts that “ early deaths ** 
l xcur with equal frequency, on the average, among the 
\ [ ting and the non-smoking members of monozygotic 
V .;pairs: where dizygotic twins arc concerned, smokers 
W Jl suffer an excess frequency of “ early deaths ** over 
';■■■ -enokers. .. y*'-%• • • .. . 

Thu simple test of the two hypotheses is, of course, 
jfred by the rarity of monozygotic twins discordant 
v -ticking habits: only some 20-25% have been found 
** x strikingly discordant.*»* ■ 

- Vipite this obstacle, Friberg et ah 3 have obtained some 
•guing results. They studied deaths among 246 male 

* j 126 female monozygotic twin pairs, and in 706 male 
' ;7Sl female dizygotic twin pairs appreciably discordant 
** vn-smoker” versus “smoker**; “less exposed’* 

1 -us “more exposed”), and born in Sweden between 
{•: &nd 1925. Among the dizygotic male twins, deaths 
j-'T recorded over a standard period as follows: 13 of 
'• ! • - non-exposed and less-exposed ** as compared with 
• *£the “ smoker and more exposed **. Among dizygotic 
-jle pairs, deaths were recorded in 18 of the “ non- 
^ .xsed and less-exposed *’ and 20 of the “ smoker and 
4 rtexposed **. Results for discordant monozygotic twins 
-t very interesting: 14 deaths were recorded among 
r ** non-exposed and less-exposed** men, but only 9 
4 veg the “smokers and more exposed”; among the 
^ 'zn,4of the “ non-exposed and less-exposed ” and 6 of 
«' imoker and more exposed ** died. Overall, the “ more 
\>vd” (sexes combined) enjoyed a slight but not signifi- 
r:advantage (18/15) over the “non-exposed and less- 
Axed ", On a formal statistical test, the difference in mor- 
-n ratios (“ non-exposed and less-exposed **/“ smoker 
ilmorc exposed **) between the sets of monozygotic and 
--jotic male twins corroborates the constitutional liypo- 
•*u and rejects (at the 1-2% level) the causal hypothesis 
tith Yates* correction^ 5-78; 0-01 < p < 0-02). How- 
r, this result needs to be treated with caution because 
« degree of discordance for smoking habits between the 
-Miygotic and dizygotic series, although similar, was 
*Mbly not identical!, This reservation apart, the indepen- 
* findings of Friberg et al. 3 support Dr. Seltzer. 

“?:ihaps the issue could be put beyond reasonable doubt 

• * upplcmcntmi*-the study of Friberg and his colleagues * 

•V survey under the aegis, say, of the World 

Health Orgaimauon i And why should not me cigarette 
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“ ~ manufacturers foot the bill ? 

C4 * rt¥Sf ni@fC.»«J Infirm.ry, " .. 

■ ■ -■ I*• S. J. Borch. 

Source: https://www.industrydoci7mentsT!( 
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SMOKING AND HEALTH 
StR,—Professor Burch *•* calls for a worlJwride twia 
trujy to distinguish between causal and constitutional 
factors in the association between cigarette smoking and 
disorders such as coronary heart-disease and Iur .5 c 1 .nccr. 
^.This proposal is based on the results obtained by I :;berg 
v Ct al . 1 for monozygotic and dizygotic twins which suggest 
* to Friberg and Burch that differences in mortality bc:*«a 
populations cf smokers and non-smokers arc a con see-race 
of differences in genetic and other inherited factors. 

This interpretation of Frlberg’i results it open to ..enl 
critidsans. First, the published data provide no direct ir.fgr ioca 
about differences tn mortality within individual pain cf ‘UU- 
That it, the data only, provide informat.on about death* two 
population*, each member of which happen* to have a r*u * the 
Other population; it i* not stared in how many ir.ttance 'Cth. 
ooe, or no rwm* in a pair have died. Heave, data per: uni 
Companions within twin pain, where one twin serve a* a 
cotuml for the other (which represent* the unique value tht 
type of operiment', are rot available to the reaJeT. Foro 'pie. 
for monoay^otic twins, *hnc bribery observe* appro* 

♦qua! number* of death* foe non-smoker* and smoker via., 
4 ts 5, and 4 v* 6 death*, respectively, for male* and fe: ’e* 1 , 
«K it that, on average, the imeker* died at an ear! ig* 

Sevoc.dly, it must be noted that some cf the reported d- ciy 
represent approximation*, *:nce two croup* of smoki.-.z 
overlap; a ** lev* ex;v*vcd ’* group*.which 11 considered wit 00 - 
•fttoker*, in Jude* smoker* of up to 20 cigarette* per day, w *e*i 
■ ** more exposed’* [roup, which i» conudeTed w:tb *1 
include* lookers of down to 10 cigarette* per day. S-* » 

•pproaJ* dei not provide a dear distinction betwem cat ne* 
of enxnant* *n»kcd. A!*o, the mtra-pair difference* to sr iflf 
exposure might be lest for the cvmoxy^otic than for th- ZT- 
gtx»c pairs, because ofconstitutional factor* which might ace 
Smoking diworhr.cy. 

For these andother reasons, it is appropriate to re-ex 
(he method* of prncnufkiQ inj aiuiyut. A disc* .00 
•long these lines h-is been presented previously.* ^ 

T cnee linking cigarette smoking causally to rarious 
v ates has, for some time, been sufficiently strong to 
*. • .entraxc efforts on reducing or eliminating the hazard 1 
; *:garettc smoking. 4 -* This conclusion doc* not deny 
t. . tact that there remain numerous questions concerning 
action of cigarette smoking, which remain to be solved. 
4 V.e of these is the role of genetic factors which may 
v ntributc to a person taking up various forms of smoking 
0 : contracting individual diseases. A worldw ide twin study, 
- suggested by Professor Burch, would take a number of 
*),c-rv to complete; and since, at present, there is little 
" evidence that such a study would alter the main conclusions 
" concerning the effects of cigarette smoking on health, a 
I’wcr priority should be given to such a study than to 
research on reducing the accepted hazards. 


Dcfu/tirmt of Sutittics, 
fruvmity of Xtircrloo, 
Waterloo, Ontiho, 


U*. H.'Chfvry 
W. F. Foftsts, 
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SMOKING AND JinALTII ’ ' ’ • 

Sir,—I n the comments of Dr. Cherry and Professor 
Forbes (Oct. 14, p. $24) on tlie proposal of Frofcssor 
Burch *•* to embark on v/orldwide twin studies, our report 
from the Swedish registry on mortality in smoking 
discordant monozygotic and dizygotic (wins J is criticised 
to some extent. 

Dr. Cherry ar.d I’rofcssor Forbes point out that the data 
provide no information on what has happen-d within the 
individual pjirs of twins, since it was not Stated in how 
many instances both, one, or no twins in 2 pair had died; 

We agree that such analysis is of importance where a 
substantial number of concordant deaths occur. Concern- 
Ing the crucial group (male twin p-urs born 1001-25); 
pry/ where differences between dizygotic and monozygotic 
. twins were found, however, only one pair in the dizygotic 
‘-; r group (non-smoker,smoker in age-group 1901-10) and one 
■S' ; - pair in the monozygotic group (“less exposed M / 4< more 
£5 exposed " in age-group 1901-10) showed concordant death. 
rr v> ,Thus the findings reported actually refer to deferences 
within individual fjfri of twins. For our future reports, 


*•? . . 


■ Vv /'V > v 

y 

:«r 


. .J'V : 

M- 


: : when a larger number of concordant deaths can be expected, 
no doubt one should also take the year of death into 
* , ... consideration* At the time of our report 4 such an analysis 
v would cot have been meaning full 

f .:'. •' We appreciate the comments, but when Dr. Cherry and 
■ ; V • ’ Professor Forbes mean that what they pomt out may 

r mvaliJjte our interprcation of the data presrnredi we 
v \ ? 0,1151 disagree. Also, we are surprised about their com- 

- . ments, because already, in a personal letter. Professor 

Forbes received a complete set of data showing the number 
of twins in the mentioned age-groups, divided into 
dizygotic and monozygotic pairs, from which it was easily 
•een in how many instances both, one, or no tw ins in 2 pair 
■ • . had died. 

Dr. Cheny and Professor Forbes are sceptical of Pro- 
' ' feasor Burch's proposal cf worldwide twin studies. One 
reason given is t>nr, ct present, there is little evidence that 
sudh studies would alter the main conclusions concerning 
the effects of cigarette smoking on health. For certain 
V . -.pulmonary dij:asc* (e.g., lung cancer) the causal relation¬ 

ship with cigarette smoking is quite cliar. On the other 
Kind, twin studies might well be of substantial value even 
for these effects—for example, to find out whether certain 
persons tre more susceptible li.an outers to an e:Tea of 
. cigarenc irrckir.g. For other elfccts, includins high mor¬ 
tality in general 2 nd particularly, for example, in coronary 
heart-disease, w e feel that the case 3 gi:nst cigarette smoking 
per *e is cot all that strong and in our opinion international 
collaboration using twins as target populations would be 
extremely useful. The problem in twin studies, even using 
' a population the size of Sweden’s, is to get enough numbers 
ih dilTerent, well-defined smeking discordant groups. We 
sre happy to learn that Dr. Gicrry and Professor Forbes 
do tot live up to their own objections to creating new 
.‘rgistrie*. As can be seen in a recent iuper of theirs/ 
they nate, M A twin study is feeing planned, part!/ 10 
.fivestigate further the obsrr**atiorts, on smoking discordant 
:win%, reported by Friberg et al.** 

- Fia 3 lly,wewuhtop*jintcutthatmtcrnaiion*Icollabora- 
tibo on twin studies should not be carried out wish the sole 
aim of studying e:fcct* of tobacco on health. CertainJy, as 
**a t pci-rej out it «n international s>n?^>ium' on twin 
'.Tmiet m the study of cl^rctuC di lease , 1 in edvociting 
he establ.shment of rew Ur^c-sca'e twin re*r:*tnc*, it 
• isould be recognised du; such reentries coniritutc vaUwble 
national resources for investigations into the causes ind 
prevention cf disease. While lar^c-scale twin studies until 
now have primarily focused on -the health consequences of 
smoking, the twin method has a much broader applicability 
to a large number of medical and 'social problems concerned 
with the interrelationships between environmental agents 
and their impact upon the genetic constitution. The 
importance of these in terreht ion ships was precisely the 
reason for a recent expansion of the Swedish twin registry 
■ in collaboration with the National Environment Protection 
Board to include an additional 15,000 pain born from 
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{69) FniDKRr., L., Ckdriilok, R*., Luncman, T. # Olsson, H. MorUlit» '-/vi;.; 
smoking discordant monozygotic and dizygotic twins. A study- on W . 
Swedish Twin Registry. Archives of Environmental Health 21(1) : 
SOS-513, October 1070; v-V>”'- ^ 
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« 1 ) Hai.ce/ M.. Harvai d. B., Reid. D. D. A twin study of the influence 
of smoking on morbidity and mortality. Acta Geneticae Mcdicae et 
- . Gemcllologtae 19: 335-33G, 1970. ;.../>!/ 




' More recently, Friberg, et al. (CO) reported on mortality data 
from the Swedish Twin Registry. The authors suggested that part 
of the increased mortality observed among smokers when com¬ 
pared with nonsmokers was not duo to smoking per so but to fac- 
" tors associated with 1 smoking. The %*ery small numbers of total 
'.deaths presently available <47 deaths among 70C dizygotic pairs 
'and- 13 deaths among 246 monozygotic pairs) do not provide a sta¬ 
tistically stable base for deriving any conclusions at the present 
time. : 

Hauge, et al. (81) have recently reported on the influence of * 
T smoking on the morbidity and mortality observed in the Danish 
Twin Register. Among 762 monozygotic and same-sexed dizygotic 
twin pairs, angina pectoris was found to be significantly more fre- 
1 tjuent in those cotwins with a higher consumption of tobacco than 
in those with 1 a lower or no consumption. A similar tendency was 
observed for myocardial infarctions but was not of statistical 
significance. ’ V . - ; •• • 

^ Seltzer, who has been a proponent of the constitutional hypothe¬ 
sis, in a recent review of some of the experimental, clinical, and 
pathological data relating smoking and CHD, concluded that the 
evidence from these areas has not “reasonably substantiated” the 
“hypothesis” of the acute effect of cigarette smoking on the coro¬ 
nary circulation, nor has the chronic effect of cigarette smoking on 
the cardiovascular system been shown to be a “clear” and con¬ 
sistent one (170), His views are contrary to those of most re¬ 
searchers in this field. .. 

Although the data from the twin studies are inconclusive with 
regard to a role for genetic factors in heart disease, it would be 
surprising if genetic factors did not play such a role. It is open to 

question whether findings from twin sludies can be used to distin¬ 
guish between the hypothesis that genetic factors govern the level 
Of host susceptibility or resistance to the effects of an exogenous 
.influence such as cigarette smoking and the hypothesis that genetic 
; factors “cause” both heart disease and smoking. 

EXPERIMENTAL STUDIES CONCERNING THE 
^RELATIONSHIP OF CORONARY HEART DISEASE 
-- " * AND SMOKING 


Several areas of interest in cardiovascular pathophysiology have J # \ : 

been investigated in the search for the mechanisms by which ciga- - 

rette smoking contributes to cardiovascular disease, particularly/ p— ' * 

coronary artery disease. Previous Public Health Service Reviews <**'> U^. Public Health Service. The Health Consequences of Smoking. A 

......_. . j j _ . j \ y Public Health Service Review: 19b7i Washington, U.S. Depar:n:ent of 

(19i 9 19~, 193 , IDS) have described in detail and commented on Health* Education, and Welfare, Public Health Service Publication 

the results of experiments by many teams of researchers. no. 163$, 19G7.190 pp. . / 

Central to the discussion which follows is a concept of cardiac / ‘ - 4 r ^w.l 

' physiology which-provides a framework for analysis and under- ^ 

Standing of the \aned research. That concept conceins the dynamic ton, y j. Department of Health* Education, and Welfare, Public 

.balance between myocardial oxygen need and supply. Health Service Publication No. 1696-2,1963. 93 pp. 

'•.'■.'Cardiovascular Effects of Cigarette Smoke and Nicotine \ ^jory sur^on'General ofThe^f/ii 

. lee. it o r\... OIIC xiea.th Serv- 


70) Seltzer, C. C. The effect of cigarette smoking on coronary heart dis¬ 
ease. Where do we stand now? Archives of Environmental Health 
; 20(3) : 418-123, March 1970. r 


; CARDIOVASCULAR EFFECTS OF CIGARETTE SMOKE AND NICOTINE 

_ The inhalation of tobacco smoke or the parenteral administra¬ 
tion of nicotine has been found by many researchers to be asso- 
’ ciated with a number of specific acute cardiovascular responses. 
These responses Have been'observed in human as well as animal 
subjects, including increased heart rate, blood pressure, cardiac 
.. output, stroke volume, velocity of contraction, myocardial contrac¬ 
tile force, myocardial oxygen consumption, arrhythmia formation, 

. and electrocardiographic or ballistocardiographic changes (tables 
A 20 to A22). The effect of these responses on coronary blo.od j flow 
.. will be discussed in a following section. 

That the acute effects observed following the inhalation of ciga- 
‘ rette smoke are due primarily to the nicotine present in the smoke 
may be seen in the results of a number of experiments. In humans, 
Irving, and Yamamota (80) and Von Ahn (202) duplicated the 

effects of cigaretto smoking by the administration of nicotine intra¬ 
venously. Similar results in animals were noted by Kien and 
Sherrod (112). . 


Ice. W« hin5ton . U.S. repent of kluLZZ /nd We'C/ 

Public Health Service Publication No. 1103, 1964. 387 pp. 
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(W) Irving, D. \V., Yamamoto. T. Cigarette jmok*^ and cardiac output. 

British Heart.Journal 25: 126-132. 1963. 

\Z0~) Von A 11 n, B. Tobacco smoking, the eltcttgnaH, —-j m# and angina pec- 
torts. Annals of the New York Academy of 90(1) : 190-198, 

September 27, 1960. . - .. 
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Constitutional Hypothesis. The document has answered: (170) Seltzer 
by stating that his views are contrary to those of most researchers in this 
field. The article is reproduced in its entirety. 


The Effect of 
Cigarette Smoking 
on Coronary 
Heart Disease 

Where Do We Stand Now? 

Carl C. Seltzer, PhD , Boston 

It IS AN ESTABLISHED observation 
that there is a statistically significant asso¬ 
ciation of cigarette smokers and increased 
mortality and morbidity from coronary 
heart disease (CHD) in men. It forms the 
basic springboard for public health warnings 
as to the health hazards of cigarette smok¬ 
ing and CHD. Hut it docs not tell us how 
smoking causes or precipitates a death from 
CHD,.or if indeed it docs. The most such an 
observation can do is to demonstrate the 
existence of a relationship; it cannot estab¬ 
lish any existing relationship as a causal 
one. For this, it is necessary to derive bio- 

Rtroivcri for publication tx-pt 20. 3909; accepted 

Oct 8. 

From the I> f'-utmvnt of Nutrition, Harvard 
School cf I’uhlioKt-iltii. Ii;».ton. 

Reprint to Huntington Ave, IkMon 

02115 (Ur. S-U/er). 


logical inferences from other evidence, jxtlh- 
ological, clinical, experimental, as well as 
epidemiological. What follows is an analysis 
as to where wc ore now with respect to the 
biological inferences, and not necessarily 
where we will be in the future, since all the 
facts arc not yet in and many of the conclu¬ 
sions and concepts will need more documen¬ 
tation, * 

A convenient starting point is the Sur¬ 
geon General's Advisory Committee's Re¬ 
port of 1964. After considering all the avail¬ 
able information on smoking and CHD, the 
committee concluded that “male cigarette 
smokers have a higher death rate from coro¬ 
nary artery disease than non-smoking males, 
but it is not clear that the association ha* 
causal significance.” 1 However, since 1994 
there has accumulated a considerable both/ 
of data bearing on this area of concern, ami 
it is from this additional evidence that w- 
can best judge where we now stand on th - 
effect of smoking on CHD. Epidemiologies , 
pathological^ e.\jx>rimcntal, and clinical cv ! 
donee will be examined in turn. 

Epidemiological Evidence 

Recently, I reviewed the new epidemiolog¬ 
ical evidence. 2 The conclusion of the Sur 
goon Ch moral's 1964 repmrt that male ciga 
rette smokers have a higher death rate from 
CHD than m<m who do not smoke has t»cen 
confirmer! in the new studies- published since 
the report was issued. Prospective studies of 
smoking and death; rate gave a median 1 mor 
billy ratio (current cigarette smokers l 
non^mokers) of 1.7, with no appreciable c 
cess in deaths among cigar end pijv smo: 
ers. Angina fH-ctorls, which represents al?ot 
20% of all manifestations: of CHD, was f« 
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t.e most part found to bo unrelated to ciga- 
i ite. smoking. Significantly, duration of cig- 
t vttc smoking was found to bo unnssociatcd 
v ith excess CHD mortality, and conflicting 
results were obtained with regard to the 
eject of cigarette smoko inhalation. There 
also were a number of inconsistencies and 
inversions in reports of a consistent, rising 
gradient of CHD mortality with increasing 
amounts of cigarettes smoked. Those who 
smoked the most cigarettes had higher CHD 
rates than those y.ho smoked the least, but 
the disease rates of the those smoking inter¬ 
mediate amounts were almost invariably the 
same or lower than those of those who 
smoked the least. The data dealing with 
discontinuance of smoking gave conlrnctory 

and inconsistent findings and reflected on ris, and with the decreased statistical asso- 
the problem of drawing valid conclusions ciation of cigarette smoking and CHD in 
from such data in exsmokers. In sum ti collhb older subjects. The evidence, then, for a 
eral epidemiological evidence related to rea- long-term effect of cigarette smoking con- 
sonable mechanisms was found to be weak, tributing to excess CHD through a process 
negative, or nonsupporlive. of augmentation of atherosclerosis is not 

This in no way obviates the basic observa- clear-cut, and is inconsistent with other por¬ 
tion that cigarette smokers show excessanor- tinent information, 
tality and disability from CHD, including 

sudden death. This observation still stands Clinical and Experimental Evidence 

and commands attention and explanation. It 

means that the collateral epidemiological cv- This section deals with the acute effects of 
idence is not supportive with respect to cigarette smoking. These effects rather than 
CHD as similar evidence is for smoking and the possible long-term effects of smoking are 
other diseases, such ns lung cancer and the present major basis of suspicion of harm 
chronic bronchitis. to the cardiovascular systemd’" Of the vari¬ 

ous components of tobacco smokewith acute 
Pathological Evidence pharmacologic effects, the focus until re¬ 

cently was almost exclusively on nicotine. 
It has been hypothesized that cigarette Lately, other constituents of tobacco smoke, 
smoking has a long-term effect on CHD principally carbon monoxide, have also been 
through a cumulative process of augmonta- receiving attention. 

tion of aIhorogenesis. 3 The studios of Auer- Much is known concerning the acute car- 
back ct al l and Strong et al** in hospital diovascular effects of nicotine in man and 
autopsy cases found advanced degrees of ex]K*rimental animals. In low concentra- 
atherosclcrosis to bo higher among cigarette tions, nicotine stimulates the sympathetic 
smokers than among nonsmokers and in- and parasympathetic ganglia, and in high 
creased With amount of smoking. concentrations, paralyses them. Thus, nico- 

In more recentstudies of jKipulations like- tine can cnii-e liberation of catecholamines 
ly to be s'*h'cUd l for arterial disease or from the adrenal medulla. Nicotine can also 
smoking habit. Vied and associates* found have n sympathomimetic effect by causing 
"no relationship li*'tween atherosclerotic le- the discharge of epinephrine and noropi- 
sions and the use of tobacco** in an autopsy nephrine from chromaffin ccdls in various 
study of violent deaths mges 10 to 70 tissues, and in addition, can produce effects 
years). In another study of violent deaths reffexly by stimulating the c homo receptors 
among con-ecu live accident victims (ages 16 of the carotid and aortic bodies. The net 
to 49 years) Henson and Galindo t written results are transient, noncumulative, reversi- 


communication, Jan 19GS) found no signif¬ 
icant differences in amount and type of 
atherosclerosis between smokers and non- 
smokers. As noted by \V. Kanncl, MD (oral 
communication, August 19GD); the autopsy 
series of the Framingham Study shows no 
correlation of degree of uncomplicated coro¬ 
nary artery' atherosclerosis and the antece¬ 
dent premorbid cigarette smoking habit. 

That cigarette smoking has a chronic or 
cumulative effect leading to advanced de¬ 
grees of at hero genesis is, also, inconsistent 
with several established observations: that 
duration of cigarette smoking is not associ¬ 
ated with excess deaths from CHD, : 11 with 
the lack of uniform evidence of an associa¬ 
tion of cigarette smoking with angina pccto- 
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Me incrra^s In heart rate; cardiacoutput. 
iV, cardiac work; systolic Mood pressure; 
and in rate and depth of breathing 

The Surgeon General’s l£h>4 committee 
reviewed and analyzed! the large body of 
data availhble to them on the acute eflfr'Cts 
of cigarette smoking and found “no unique 
cardiovascular effects” were demonstrated to 
“seem likely to account for the observed 
association of cigarette smoking with an in* 
creased incidence of coronary disease.*' 1 The 
conclusions were bsiscd on the effects of 
nicotine; carbon monoxide was not consid¬ 
ered. 

Since then there has accumulated a con¬ 
siderable amount of additional experimental 
material. These data have led the Public 
Health Service to advance the theoretical 
concept of mechanisms, whereby ",. . in the 
presence of impaired coronary circulation 
due to coronary heart disease, cigarette 
smoking may ‘trigger* myocardial oxygen 
deficits of critical degree” leading to my¬ 
ocardial infarction and sudden death. 10 

Lot us examine the more important of 
these mechanisms. This can be done best by 
posing a number of questions and attempt¬ 
ing to answer them on the basis of the 
present evidence, 

1. Docs cigarette smoking "trigger’* or 
"contribute to” increased incidence of acute 
myocardial infarction or sudden death 
through critical reductions in coronary nu¬ 
trient capillary blood flow? The evidence 
that it could rests on the observations that 
cigarette smoking creates increased my¬ 
ocardial oxygen demands owing to the nieo- 
tinc-induced catecholamine eflect, and that 
while in normal persons the response is a 
compensatory increase in coronary blood 
flow, in some CHD patients, the compensa¬ 
tory increase in blood flow is absent. 11 The 
problem then rests on how critical is the 
absence of compensatory increase in coro¬ 
nary" blood, flow in persons with already 
impaired corun ary circulation, in the light of 
differences in amount and frequency of 
smoking, of the condition and activity level 
of the patient, and considering that the 
effects of smoking are transient and non cu¬ 
mulative. The evidence on these points is 
not yet available;: the question is challenging 
and remains to bo answered. 

2. Does cigarette smoking "trigger”* my- 


ocardia! oxygen deficit of a critical d. ;riv 
through "tlso impairment, of coronary ?—x >i 
as a result of the increased blood vir:o-dey 
associat'd with hyi>orHpemia and hcm*von- 
cent ration” 10 It has been reported ihat 
hornoconcentrnlion occurs hath in cig uetto 
smokers and in patients with myocardial 
infarction, and that increased fatty acids 
increase the force necessary to "shear” 
blood. However, conflicting results hive 
been obtained with respect to hemocoucen- 
tration in ixjrsons with CHD.f-- 11 The con¬ 
cepts of viscosity of blood ns influenced by 
rate of shear and hematocrit value are pres¬ 
ently, as Burch and DePnrquale 14 point out, 
"higliiy speculative.” The whole question is 
exceedingly complex. There are no data di¬ 
rectly relating smoking to fatal CHD events 
through measurable increased blood viscosity 
in patients with CHD. This interesting con¬ 
cept is* still hyj>othetical and without docu¬ 
mentation. 

3. Does cigarette smoking, by a catechol¬ 
amine eflect, "trigger” myocardial oxygen 
deficit of a critical degree through "the in¬ 
crease of myocardial wall tension and veloc¬ 
ity of contraction?” 10 That nicotine or ciga¬ 
rette smoking or both, agument heart muscle 
contractility and consequently increase my¬ 
ocardial oxygen need* is consistent with tlv 
evidence. The extent of the. increase in oxy¬ 
gen demand, however, is imperfectly known 
and dependent on factors involved in de¬ 
complex ity of myocardial energetics and ns 
cotine absorption. Where, when, in wha* 
circumstances are the levels of oxygen re 
quiremrnts occasioned by increased my 
ocardial contractility not met? The answe* 
to the question is still to come. 

4. Does cigarette smoking "trigger” my 
ocardial oxygen deficit of a critical degree 
"through a predisj^-sition to acute arrhyth¬ 
mias as a consequence of harmful neurogen¬ 
ic reflexes or catecholamine release?” 10 Sup¬ 
port for this hypothesis comes, in part, fron; 
experimentalstudies in dogs in which direct 
ndministration of nicotine induced varying 
effects on the complicated neural and hu¬ 
moral mechanisms affect heart rate and 
rhythm, and an enhancement of Purkinj 
fiber "mitomaticity,” 13 ^ Webb ct ah 
showed, following bipolar ventricular elec 
trode stimulation of dogs, a postfe.-qousc to 
cigarette smoking in which hrmody.naniii 
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t inges quickly returned to normal, and the 
f. -dilation threshold declined slowly and 
c-.enlually fell below threshold bnreline. As 
f..r as studies in humans arc concerned; 
there appear to be no hard facts on this 
subject, no conclusive evidence that cigarette 
: moking precipitates “serious, life-threaten¬ 
ing arrhythmias.*' Hut since arrhythmias can 
lead to clinical disability and death it is 
important that this subject be thoroughly 
investigated. 

5 . Does cigarette smoking lead to throm¬ 
bus formation? In the presence of impaired 
coronary artery circulation, does cigarette 
smoking “trigger" myocardial oxygen deficit 
of a critical degree through an increase in 
platelet adhesiveness? 

Helpful reviews of the literature on smok¬ 
ing and thrombosis have been provided by 
Murphy and Mustard; 1 s - ,:> and again most 
recently by Murphy.- 0 These authore find 
no satisfactory answer to the question, “Does 
smoking lead to thrombus formation?’* They 
note that the experimental approach with 
laboratory animals is replete with difficulties 
In simulating human cigare tte smoking, and 
that the assessment of thrombosis is a prob¬ 
lem since the techniques used do not repre¬ 
sent thrombosis but clotting of shed blood. 
The problem of microthronibi is even more 
difficult. 

Murphy and Mustard note that actual 
experimental work in connection with smok¬ 
ing and thrombus formation is scanty, and 
consider inconclusive the results of Engel berg 
and Futlorman. 22 who . used the Chandler 
loop, in which a sipiificant reduction in 
thrombus formation time was reported in 
some subjects after they smoked two ciga- 
Tcltcs. In answer to the question, “Which 
constituents in tobacco smoke arc producing 
the effect?’* Murphy-and 1 Mustard state that 
there is “cmharrnstngly little information" 
and no formal conclusions can be drawn. 
They note that the evidence at present is 
circumstantial while they indicate that “ni¬ 
cotine may he responsible.” After considera¬ 
tion of the studies relating the platelet, arte¬ 
rial wall, coagulation; and fibrinolysis to 
thrombogencsis, tho reviewers conclude: 

The evidence, *o fnr. suggest!, tho tentative 
conclusion tliat snicking ia o*-oci:ifc<I with n 
transient increase in li*ndeiicy to fenn thrombi 
ond thi* r»>ult could U.* largely explained by llu* 


release of cndugenccfus epinephrine by absorbed 
nicotine. 

Studies of Spain et al :i and Engejbcrg 
and Futterman 72 do nit support the sugges¬ 
tion that cigarette smoking may precipitate 
acute coronary artery events by altering the 
blood coagulability as a result of stimulation 
to catecholamine production and free fatty 
acid mobilization. 

Because of the difficulty of studying 
thrombus formation in man, special empha¬ 
sis has been placed on blood coagulation, 
even though coagulation and thrombus for¬ 
mation are not identical. In studying possi¬ 
ble smoking effects on thrombus formation 
in man; observers have relied heavily on in 
vitro phenomena with the attendant prob¬ 
lems of experimental control and of trans¬ 
posing in vitro results to intact man. It is 
possible that clotting may be the least im¬ 
portant mechanism in the thrombotic de¬ 
velopment, and that thrombosis will only 
occur when vessel damage is present and 
when there is decreased flow through vaso¬ 
constriction. 

At the present state of our knowledge, it 
is possible that release of endogencous epi¬ 
nephrine through nicotine absorption may 
produce transient increases in platelet ag¬ 
gregation in some persons. But this evidence 
is confounded with factors inherent in the 
nature of the experiments and in man’s 
great variation and unique homeostatic pro¬ 
pensities. Even if experimental methods and 
designwere adequate, the question of smok¬ 
ing and thrombus formation would still re¬ 
main an extremely difficult problem. From 
the evidence now available, no firm conclu¬ 
sion is passible that cigarette smoking so 
affects the thrombus forming process in hu¬ 
man blood as to account for a portion of the 
excess deaths from CHD that occur in ciga¬ 
rette smokers. 

6. Does tire carbon monoxide constituent 
of cigarette smoke result in or contribute to 
increased myocardial infarction or sudden 
death either in normal individuals or in 
persons with already impaired coronary’ cir¬ 
culation due to Cl ID? 

Studies have shown that the carbon mon¬ 
oxide constituent of cigarette smoke docs 
effect increases (2 % to 10%) in the levels 
of cnrhoxyhcrnoglobm fCOHb) saturation 
when heavy cigarette smokers one! nonsmok- 
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crs wore compared, with the constxiuent dis¬ 
placement of oxyhomoglobim In addition, 
carlvtv monoxide effects a-shift to the left of 
the oxygen-hemoglobin dissociation curve, 
which may result in a d^reased release of 
oxygen at the tissue level.-* 

On the whole, experimental and clinical 
investigations bearing on this question ore 
few. The most salient work in this area has 
been performed by Ayres and associates.- 1 
In 2G human subjects Indore and after car¬ 
bon monoxide inhalation, these investigators 
found no significant change in oxygen ten¬ 
sion. In another experiment, after exposure 
to carbon monoxide, coronary blood flow 
increased significantly in seven non-CHD 
patient* but not in four patients with arte- 
riographically proven CHD. In the patients 
with CHD, myocardial lactate and pyruvate 
' extraction decreased or shifted to actual pro¬ 
duction, suggesting anaerobic metabolism. 

If carbon monoxide does in fact apprecia¬ 
bly decrease oxygen * extraction at the 
myocardial level, (ho matter of oxygen com 
_ sumption may hinge on the extent of in¬ 
crease in coronary blood flow irv normal per¬ 
son?, while in persons with diseased coro¬ 
nary arteries, the increase in blood flow is 
slight or absent. Hence, it may be a question 
of the ultimate balance of these opposing 
forces. In jiormal persons, there Is the pre¬ 
sumption that 1 the increased coronary blood 
flow more than matches the presumed de- 
. crease in oxygen extraction. Whether or not 
this fails to occur in patients with obvious 
CHD, to such an extent as to "trigger” a 
Coronary event is as yet unknown and much 
work remains to be done in this area. 

Summary 

Where do we now stand? Certain facts are 
dear. It js clear that there is a higher mor¬ 
tality rate from cardiovascular disease in 
cigarette smokers than in non smokers. The 
epidemiological evidence about duration of 
smoking, inhal ation, amount of smoking, 
and stopping smoking has In-cri shown to lx? 
inconclusive or less supportive with rc*;>ect 
to CHD than for smoking and other diseases. 
A chronic effect of cigarette Mucking is 
not clear and is inconsistent with other in¬ 
formation. As far as acute cfleets are con-. 
Cerncd, a wries of physiological mechanisms 
have Leva advanced whereby cigarette 


smoking could trigger myocardial o. .gen 
deficits of n critical degree in the preset oof 
impaired coronary circulation due to ( HD. 
This hyjxvthesis has not boon reasc: ably 
substantiated. Some of the evidence is pro¬ 
vocative, lust In many instances the hypoth¬ 
esized mechanisms are inadequately t‘i*cu- 
mented or not doctirncntid at all. 

The statistical association of higher mor¬ 
tality from CHD in cigarette smokers ..-till 
remains to bo explained: An explanation 
may lie in a constitutional and genetic pre¬ 
disposition both to cigarette smoking and 
CHD. A genetic factor in the etiology of 
CHD is well accepted, and there is a grow¬ 
ing body of evidence that smokers arc dif¬ 
ferent from noa<mokcrs in a large variety- 
of biological ways and behavioral patterns, 
including “style of life.”-If smokers show 
a greater tendency toward heart disease 
than nonsmokers because they are different 
kinds of jx'ople than nonsmokers—more vul¬ 
nerable constitutional types—this could ex¬ 
plain the comparatively low degree of asso¬ 
ciation f mortality ratio of 1.7) of excess 
heart disease among cigarette smokers. At 
present, this has not been fully established. 
More research in this area is vitally neces¬ 
sary. 

The Surgeon General's Advisory Commit¬ 
tee's Report cn "Smoking and Health” con¬ 
cluded in 1234 that "male cigarette smokers 
have a higher death rate from coronary 
heart disease than nonsmoking males, but v 
is not clear that the association has causa? 
significance.” 1 I l>elicve this is where, we stiT 
stand. 

Wc arc mindful Hint absolute proof i? 
unattainable. We are also mindful, however, 
of the hazards of Inadequate knowledge. 
More work must be done and new informa¬ 
tion gathered until the crucial questions are 
illuminated. 

Assuredly, this opinion cannot be satisfy¬ 
ing to those readers who are seeking a yes 
and no answer to the question whether or 
not cigarette smoking carries a prions risk 
of (’HD. Fair-minded persons: will concede 
that this opinion is mainly due to the unsat¬ 
isfactory slate of the evidence, which only 
time and more in tensive study w ill resolve. 

Him v.ui l*v llitf Kufitl f<y 

rWati h rmij T»fuiii* if v I)» p.»rl»tn nt <4 Nulrir 
tiCHi. Ii.m AnJ S lx*i| of pulilie I {tf'.tlll*, IUkIcci. 
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( 119 ) 'Lien, G. A., Shekkoo, T. R. Action of nicotine and smoking on coronary "*«" 
circulation and myocardial oxygen utilization. Annals of the New ^ 


? ,*? <•* r 


The mechanism by which cigarette smoke and hetlCC nicotine in- circulation! and myocardial oxygen utilization. Annals of the New 

duces these changes has been of interest to numerous investigators. — — *-'^5. V.™± 

Nicotine has tong been known as a stimulator of both sympathetic ; ;,v ;< • •■ ■■x*;, : 

and parasympathetic ganglia. Research Has centered, therefore, on ’ ' .. 

the function of catecholamines, mainly epinephrine and norepi- ‘ 

nephrine. as mediators, of these responses*. Using isolated rabbit - . ■ : •' 

Atrial myocardium. Burn and Rand (35) noted that the prior ad- Bubn,,Ji H.. Rand, M. J. Action of nicotine on the heart. British Mcdi- 
ministration of reserpme to the perfusate blocked the increased 3 * V'"‘w;7vr 

Tate and amplitude of contraction seen following the administra- \ 

tion of nicotine. West, et all (20S) showed that the in vivo cardiac { SOS ) West, J. W., Guzman, S. V., Belled S. Cardiac efTc7ts of intracoro-" 
stimulating effect of nicotine was blocked by tetraethylammonium nary arterial injections of nicotine. Circulation Research 6: 369-395 

chloride. Leaders and Long (j-5), Romero and Talesnlk (J56). ^— JIay iy58 ^ . - 

and, wore recently, Ross and B’.osa (ISO) have all demonstrated <‘10 Leadcks. F. E Long. J. P. Action of nicotine on coronary vascular re- ~ 

, . . . , . • - sistance in dogs. American Journal of Physiology 203(4); C21-625, 

this blockade m animals using agents such as pentolimum, hexa- October 196^ - 

Biethonium; guanethidinc, and reserp.ne. {15$) Romero, T. p Talesnik, J. Influence of nicotine on the coronary circulh- 

More direct evidence of the catecholamine-releasing effect of . ,tion of the isolated h«art of the cat. Journal of Pharmacy and Phar- 
nicotinehas been found by Watts .{20$) and Westfall, et ah (£09, tnacelcgy 10 (5) *.322-323, 1967. , > . .,-1 ' 

210, 211) (table A22). Among animal subjects, nicotine adminis- Ross, G., Rlfsa, M. I. The effect of nicotine on the coronary circulation 

tration and the inhalation of the SKOke of standard Cigarettes «! f doRj^ American, Heart Journal 79(1).: PA-102, January 1970, 

: . . . . , , ^ 203 ). -Watts, D. T. The elK-vt of nicotine and smoking on the secretion ci epi- 

caused significant increases in peripheral arterial epinephrine lev- , nep hrine. Annals of the New York Academy of Sciences 90(1): 74-. 

els, while cornsilk cigarette smoke inhalation evoked no such .80, September 27, i9C0j V. * v 

change. In humans, cigarette smoking was found to be associated (a ^yV^ Tl . ALtt T ~ c ; cfrouoxt P.'b* Edmundowci, a. C. inRacnce ef 

with a significant increase in urinary epinephrine excretion. %--• propranolol on hemodynamic changes and plasma catecholamine levels 

r .The source Of these nicotine-released catecholamines, particu- - following cigarette smoking and nicotine. Proceedings of the Society 

larly those which mediate the immediate and local cardiac re- , . for Experimental Biology and Medicine 123: 174-170,19G6. * . > 

sponses to intracoronary injections of nicotine, is felt to be the -Westfall, T. C., Watts. D. T. Effect of cigarette smoke on epinephrine 
myocardial chromaffin tissue (35, ICO). The more widespread ,‘a d ' S ^ - 

effects are most prooably mediated by hormones released from the (flJ) Westfall, T. C.. Watts, D. T. Cattetolamln. «cmib„,i n smoke and 
adrenal gland. nonsmokers. Journal of Applied Physiology 19(1): 40-42, January 

** According to recent research of Saphir and Rapaport, catechol- 19G4. 

amine release may not be the sole mediator of these responses . . \ ” 

(J6G). These investigators reported that intra-arterial injections ti6S) Sapiiih, R., RapaP om\ E. Cardiovascular responses of the cat to mesen- 
of nicotine into the mesenteric circulation of cats were followed teric imra-arterial administration of nicotine, cyanide and venous 

within 1 to 2 seconds by enhanced myocardial performance, in- ' bloo<1 - Circulation Research 25(6) : 713-721, December 1969. 
creased left ventricular systolic pressure., and increased; systemic 
resistance. Sectioning of the mesenteric afferent nerves led to a 

diminished response. The authors concluded that the cardiovascu- * 

lar response to nicotine may also be neurogenic in nature. Nadeau 

and James (152) injected nicotine directly into the sinus node Nadeau, R. A., James. T. N. Effects of nicotine on heart rate studied 

artery of dogs and noted an initial bradycardia, due probably to L. p " f “ ri ^ ot ‘‘™ s node - Amerlcan Journi1 of 

direct vagal stimulation, followed by tachycardia, due probably to - ‘ ’ r ' r ' • .... . 


by direct perfusion of sinus node. American Journal of Physiology 
_ 212(4): 911-916, April 10G7. . 


Ull CWl atllllUIAUUll, 1UIIWWCU UI^UIUIU, uuu Jjiuuum; . . ... . 

catecholamine release. * * ' *. V ' ‘ 

That the presence of nicotine may predispose the myocardium, '• **■ 

: particularly a hypoxic or previously damaged myocardium* to ar- * l . ‘ ; . -l'' ■ 

~rnythmta formation is suggested by the research^ Balazs, et ^ ^ g Cl . mmincs , j. r,, Noole _ F. Ventrlcjlar 

US), Delict, et aL (5f), and Greenspan, et al. (74). Balazs pro-_^ *xtrasy»toles induced by epinephrine, nicotine, ethanol, and vaso- 
‘ . iiueed myocardial lesions in dogs either by pretreatment with iso- pressin in dog-s with myocardial lesions. Toxicology and Applied 

protercnol or ligation of the anterior descending coronary artery. Pharmacology^!): 189-205. July 1963. : 

At was found that while normal animals did not develop arrhy-(il) Bellet, S., Kershbaum. A., Meade. R. H., Jr., Schwartz. L. The «f- 
lnmias unon challenge with small doses of intravenous nicotine, *«t of tobacco smoke and nicotine on the normal heart and in the 

with tawi-m-taW- with !ner.a„d £-"4^ 
rcsrrhj'thmia formation shortly after tneir spontaneous arrnythmias ^ 

_jiad ceased More recently, Eellet, et al. ( JO) studied the effect of Greenspan, K., Edmands, R. E.. Knoesel. S. B.. Fisch, C. Some 
* . . . 1 x. ,1 eriects of nicotine on cardiac automaticity. conduction, and inottopy. 

iTCTgarette smoke inhalation on the-\ent.lCUiar fibrillation thre^holc Archives of Internal Medicine 123(6): 707-712, June 1969. 

__in anesthetized dogs. They observed a statistically significant de- ^ 

grease in the threshold following smoke inhalation. Greenspan; etiso) Sellet, S., F*,Sschm*nn, D., Roman, L., Deguzman. N. Th« effect 


(7^)» using isolated dog right ventricular myocardium, ob- 
- served that nicotine perfusion increased the automaticity of the 
zjrurkinjc fibers system and decreased the conduction velocity. The 
-authors consider that these two nicotine-induced effects probably 
ruredispose the myocardium to the initiation of arrhythmias. 


of cigarette smoke inhalation on the ventricular fibrillation threshold. 
Circulation (Supnltmcnt 3) 42 (4): 135. October 1970. * 
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r ‘ t Source of Catecholamines* Since (35) Burns and Rand and (1 £>0) Rose 

V and Blasq^used either the isolated heart or the intact heart with intracoronary 
injection of nicotine, the source of catecholamines will have to be from the 
heart* However, with inhalation of cigarette smoke, the more important 
source is adrenal gland which was demonstrated by (210) Westfall and Watts. 
Portions of this article are reproduced below. .. . 

The site of release is an important point for the thesis appearing in ' ^{W. r y> ' 
- the document. A cardiac source would mean high level of catecholamines whereas 
an adrenal source would mean low level of amines reaching the heart. •'••• 








. Discussion. These results show that in- 
• if; halation'of cigarette smoke can cause a sig- 
* * oincant increase in secretion of epinephrine 
.from the adrenal gland of the dog. It is well 
established that nicotine is the chief pharma¬ 
cologically active substance in cigarette smoke 
A (16,17). Nicotine in large doses can cause 
the release of catecholamines from the adrenal 
g!and(2,3,4). Control experiments involving 
no smoking and the smoking of cornsilk cig¬ 
arettes had no effect on epinephrine secretion. 
The effect of asphyxia and hypoxia was very 
small when compared to cigarette smoking.. 
V-. The data indicate it is the nicotine in the 
smoke which produced the observed responses. 


l l is apparent that the increa-e inepineph- 
;; rine content during smoking is greatest in the 
( vena ca%*a blood, followed bv the arterial and 
'peripheral! venous blood, respectively. The 
vena cava blood contains the immediate >e- 
ere dons from the adrenal glands diluted by 
blooii slmv from the posterior part of the b<wiy 
only. By the time the r ecru I ions from the 
adrenal g!am!> reach periphrml arterial; l alf«rv] a . 
the epinephrine has been further diluted by 
the total venous return and possibly by inac¬ 
tivation in the Junes. Finally, epinephrine 
content is further decrea-rtl by po>sa*:e 
through the - tissues of the hind leg so the 




lowest concentration appears in the peripheral 
venous blood. Further significance Is placed 
on the fact that inhalation of cigarette smoke 
produced an increase in epinephrine levels of 
peripheral arterial blood since this is the 
blood which reaches all tissues. To simulate 
more closely cigarette smoking in humans, 
experiments were carried out in which inhala* 
tion of cigarette smoke was controlled at a- 
slow rate. Smoking time in these experiment* 
was 8 minutes which is comparable to the av¬ 
erage human cigarette smoking time. The re¬ 
sults show that from control levels of less 
than 1 pg/1 the slow inhalation of cigarette 
smoke increased epinephrine levels of periph¬ 
eral arterial blood to 25.1 fg? 1 (p<0.001). 
This elevation in epinephrine levels was found 
to increase progressively to a maximum value 
during the smoking periods In the previous 
experiments, where average smoking time was 
3.5 minutes, inhalation of cigarette smoke 
caused an increase in arterial epinephrine level, 
from an undetectable amount before . the 
cigarette to a value of 126 /*g I during the 
cigarette. Although consideration must be 
given to species and weight differences, these 
results indicate that a similar effect can occur 
in man during cigarette smoking. : r ^ 

Result* obtained in this study on the differ¬ 
ential release of epinephrine and norepineph¬ 
rine are in agreement with results reported in 
the literature on release of epinephrine and 
norepinephrine by nic*;tine( 10-14) in that the 
increase of catecholamines in the peripheral 
circulation is due primarily to a release of 
epinephrine from the adrenal medulla. _ 
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V AUTOPSY STUDIES-RELATING SMOKING, 
ATHEROSCLEROSIS, AND SUDDEN CIID DEATH 

. A number of researchers have investigated the cigarette smoking 
habits and'the cardiovascular pathology-of those individuals dying 
suddenly fronr QHD and of largo populations of individuals with 
and without histories of overt CIID. 

Spain and Dradess (275) recently analyzed the smoking habits 
of 189 individuals who died suddenly and unexpectedly, apparently 
irom the first acute clinical episodes of CIID. The authors noted a 
dose correlation of a History of cigarette smoking with this type 
of sudden death and also-with shorter survival times following the 
acute episode. This association was strongest in those persons 
under 50 years of age. 

The authors also observed that those surviving very short pe¬ 
riods of time showed a notable lack of intracoronary artery throm¬ 
bi at autopsy and that tiie frequency of thrombi present increased 
with increasing survival time. They suggested that thrombi found 
at autopsy may be the resuit rather than the cause of certain 
instances of myocardial infarction, particularly of lesions showing 
subendocardial necrosis. This finding is of significance in the study 
of the effect of smoking on myocardial metabolism and oxygen 
supply and demand rather than on thrombus or platelet plug 
fjormation. 

Wnilc the autopsy study of Spain and Bradess (175) concerned 
sudden death among smokers, other autopsy studies from various 
countries have been directed towards the relationship of cigarette 
. smoking to the presence of atherosclerotic disease in the aorta and 
coronary arteries- These are concerned with the long-term effects 
which smoking has on the cardiovascular system and are sum- 
.marized in table 19. The studies of Auerbach, et al. (12), Avtanr 
riilov, et al. (15), Sackett, et al. (165), and Strong, et ah (ISC) 
found that aortic and coronary atherosclerosis were more common 
and more severe among smokers than among,nonsmokers, Auerbach, 
ec ah (12) noted: that this relationship persisted when the cases 
were matched for both age and cause of death,or when the follow¬ 
ing cases were excluded ;:men with a history of diabetfes; men who 
r.ad died of any type of heart disease; and men whose hearts 
weighed 400 grams or more. Sackett, et al. (155) found that the 
severity of aortic atherosclerosis, as measured both by intensity 
and duration, increased with increasing use of cigarettes and that 
mis dose-relationship persisted when the patients were matched 
lor the consumption of alcohol. On the other hand, Vick et al. 
1500) concluded from their study of accidental deaths in Chile 
that “no relationship between atherosclerotic lesions and 1 the use 
ot tobacco was discernible." Examination of the data (provided in 
■ graph fornvonly): indicates that heavy smokers showed consistently 
nigher percentages of diseased areas than nonsmokers, but appar¬ 
ently these differences were not statistically significant when sub* 
.igcted to an analysis of variance. 

Thus, in addition to the acute effects which'smoking exerts on 
. cardiovascular physiology, cigarette smoking is associated with a 
.significant increase in atherosclerosis. 


w) Stain, O. >T., Fp.adfss, V. A. Sudden death from coronary heart dis¬ 
ease. Survival time, frequency of thrombi, and cigarette smoking 
Chest 58(2): 107-110, August 1970. 


jl/i'DAUEPjjACH. O., Hammond, E. C., Gap.finkel, L. Smoking in relation 
to atherosclerosis of the coronary arteries. New England Journal of 
Medicine 273(15): 775-770; October 7, 1965. 

1 (f-J ) ^,Avtandilov, G. G., Kolesova, V. I., Ponomarenko, O. V. Kureniye 
tabaka i stepen* aterosklcroticheskogo porazheniya koronarr.ykh 
• artcriy serdtsa i aorty. (Tobacco smoking and the degree of athero¬ 
sclerotic lesions of coronary arteries of the heart and aorta.) Kar- 
diologiya 5(1):: 30-34, January-February pjCu, 
sCJ 65)- Sackett, D. L., Gibson, R. \V„ Eross, I. D. J., Pickren, J. W. Relation 

--between aortic atherosclerosis and the use of cigarette and aicohcl. 

An autopsy study. New England Journal of Medicine wuoc \. « 
(JS+) StrongJ. P., Richards. M. L., McGill, H. C,, Jr., Egcen, p. a.. 
McMurray, M. T. On the association of cigarette smoking with coro¬ 
nary and aortic atherosclerosis. Journal of Atherosclerosis Research 
^ ^ 10 (3) : 3Q3-317, November-Deeember 1969. 

\ic.L, B., Donoso, S., Salcedo, D. Coronary atherosclerosis in person 
dying violently. Archives of Internal Medicine 1^2(2)* 97-103 A** 
gvst 1963. . ' 
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Interpretation of Sudden Deaths. The interpretation of (175) Spain and 
Bradess is difierent from the original one by the authors. The last paragraph 
in the Discussion should be noted. 


o 


DtSCVSSION' 

The current finding of an increase in frequency 
of corona re thrombi with an increase in duration of 
survival froniithe onset of the clinical manifestations 
of the coronary heart attack are almost identical 
with those of the study rented in TM31.- ; Regard¬ 
less of the interpretation of these find in ns. the fact 
that the results are identical in studies performed 
almost ten years apart would'support the validity of 

tlw-M* nlwervat ions. The cum ept that some mecha¬ 
nism other than tfk.it tin* Jormatiniiiof a new thrombus 
triggers the onset of mans coronary heart attacks is 
again restatiil and that it is during tin* early phases 
k «jf this "attack," in progress, that arrhythmias or 
iiictaUrftV deficiencies in tin* imoc-ardiurn disturb 
tin* heiikxlyuainies of an alreadyembarrassed coro¬ 
nary circulation to favor the formation of a throm¬ 
bus in a vess’el previously compromised Jiy athcro- 
Mlrp*>i.x_ This additional obstruction to the circula¬ 
tion enhances .the--ischemia .sufficiently to now pro¬ 
duce a tnmsiniiral infarct liicli otherwise misfit not 
have develop'd. With increasing time of survival! 
and with -the persistence of ;e myocardial metalK>lie 
disturKime and arrhythmia, there is a greater 
opportunity for such thrombi to develop. In this 
COniu-ctiou it is pertinent to note that in an experi¬ 
mental study on calves tile induction of prolonged> 
ventricular fihrillatiou was accompanied by massive 
sit!**nd«H*ardiaI damage.'* No thrombi were present 
aiul tin* seventy of the myocardial lesi< his increased 
with the 1 duration of the experiment. 

With presently available autopsy techniques it is 
difficult if i u>t impossible to obtain additional infor¬ 
mation fnr further supput tor tlie concept of the 
secomlarxorigin of many coronary thrombi. Autop¬ 
sies 'unfortunately pros tile only one still picture o!!;i 
prmi-ss which during'life, is rapullv e\ o!\ ing. chang¬ 
ing ami dynamic. The cause often cannot lx* 
distinguished from effect; If there is to be confirm;!- 
lion or rejection of this.concept it may have to await 
the time when then* will he enough cases from the 
mobile coronary rare unit. experiences. who have 
hern treats! within the first, ><I minutes of the onset 
of tin-attack and who have survived for a sulhcieiit 
length of tiinc. It will then Ik- possible tii determine 
tt Irtlirr tbse survivors reveal greater or lesser num¬ 


ber* of traiisnmral infarcts than anticipated from 
e\prri«*iKv previously.. A significant decrease in this 
type* of infarct which i.s usually.*-associated with 
. coronarx tbrornlu' would contribute important, sup¬ 
port h>r tlu- ciincept of a wcomliiry development of 
. the thrombus after the onset of the attack. Tlsis 
would provide earh encouragement for intervention 
in an attempt to interrupt those processes favoring 
the formation of thrombi] 

Tlie fiitdings also support the view that cigarette 
smoking everts some if not its major harmful ctfects 
on tin* acute clinical event rather tlun on the 
chronic jtlw-rogcnic process. Tlie fact tli.it fewer 
coronary thrombi were present in the more than one 
pack per cLis cigarette smokers can !h‘ expf.ucia-d bv 
the oiiw-rvatiuu that tlww are the very cases with 
the vhirtcst survival and the numU-r of thrombi are 
noted to iiKTeasr vsith longer survival. 

The caws in this study were drawn from .. 
overall group of afK) consecutive Medical H\ainin« 
autopsies. The smoking history questionnaire* lu i 
lk*en sent to the next of kin in all of these caw 
There were (it) permit respondents. However, tfi • 
age distribution; sex ratio and causes of death \\cr> 
vimjfar iii tlu* autopsies with respondents and nonr**- 
spuulcnt*. The frequency of coronary thrombi and 
duration of survival from onset of "attack" wi re ah.i 
similar in tlu* respondent and nonrcspuidcn' 

* groups. Tlu* smokingpatterns of the Medical K\.in, 
itirr pipufation as whole in tile respondent group 
showed a: rutin of I nonsinoker to 1.3 more than il 1 * 
cigarettes per day smokers. The ratio in the p>pul.o 
lion from which the Hrookdale Hospital autopsies 
wen* drawn was 1 nonsinoker to every L.-l mon 
than :20 cigarettes p*r day smokers. However, it 
should Ik* noted that no smoking comparisons were 
made in the study with the group that survived 
more than eight hours. Unfortunately, the nature nf 
the problem precludes sufficient numliers of mon 
than-eight hour surv ivors from a Medical Examiner 
case study as they arc admitted to the hospital and 
therefore iipin death do not Income Medical 
Examiner cases. At any rate, the selected pipuLiliou 
upon? which this study was of necessity bawd, 
precliiili-s tile micomlition.il generalisation of these 
findings to the population at large. _j 
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Table 19 .—Autopsy ttudies of athero»elero§ia 

(1'igure* la pimtfcnff tr« number of InJitblJicU in that imttklhf category) 1 
[SM = *nok«n Nil 'ss m>otrook«ra] 


7 ear. Auiopiv 

country. population 

ttlrrrnc* 

Wl!e«c J.vJ center ..llic 
Ind I'Uir, male auto pitta 
1962. *t Nr- York 


CI(*n(U« par day 


Routine eilnlcal 
recurda of 
previous and 
present 
■dmUaioof. 


. MUM I 

. 19 . 1 ( 132 ) 

.. 

. 


Seventy u/.aortac arUroau The authors cone lilt da that Smoking data unavailable 

trope Average &tlonr mv*ragi In 40 percent of caaaa. Iha for ICO cates. 

fit 40.2 19.• degrta of aelervai* at Each aorta specimen fIves: 


autopay o>aa comm 


an *'at*\»ruarleroile ace’* 


turtle with ate of patient, hr compaction with a 


(tu) \V ELENS, S. L., Plaik, C. M. Cigarette smoking and arteriosclerosis, 
^ Science 13S: 975-977} November 30,1902. 


r*(ar<Jle->i of anvikihg 
habits. In the cemainlhg 
40 percent there »• evi¬ 
dence that cigarette 
•moklng may be aito- 
•lated with an above- 
aver a ye degree of aortie 
acleroaL*. 


standard. If "kthero- 
sclerotic age’* wai found 
to be 10 year* more than 
real age, the aorta a a* 
aaid io show above- 
average icieroill. * 

tp <0-001 comparing fl.9 
with 25-1 and 29.9 with 
13.1. 


Aoerbacb. 1.372 autopaiew 


Interview with 
neat of kin. 


D*t}rc* e/ coronory artery aiAeroeeierori* (overall age- The author* conclude that 


adjusted rtiviLt ) 



1263, 

. U-S.A. 
(20. 

patient* in 

Orange, New 

Jersey. VA — 

NS . 

,Yo atArr*- 
ecicroeie 
..*.4 aoy 

SUght 

47.4 

Jfadrral* 

114 

Xdvatu 

14.9 

*: . ' . • 


hospital for 
whom smoking 
habit data were 

Current 
elcaretta 
<20 - 

. .1.1(129) 

tot 

*7.4 

»1 

* 


•valuable and 

20-39 ... 

..0.4(293) 

IS. 1 

42.1 

17.4 



who did not 

>40 ..... 

,.0.4(144) 

14.1 

46.4 

44.4 


have overt CHD 
•tdeath. 


* Unless Otherwise specified, disparities between the total number of In¬ 
dividual* and the turn of the individual itaoking categories are due t n the 
•xcluaiow of either occasional, mlaeellaneoua, mixed, cr ex-sraoken. 


the percentage of men 
with an advanced degree of 
coronary atheroaeteroai* 
mi higher among ciga¬ 
rette a moke re than among 
•on a rooter* and that the 
percentage inereaaed 
with amount of cigarette 
invoking. This relation.* 
■hip persisted even i 
when ttiei were matched 
for ago and cauee of 
death. 


rvfer atice 

AvUndikv, 

1965. 

Russia 

0 * 1 - 


Awtopry 

population 

259 male tod 

141 fetnaW 
autopalei. 


NS — mjiiiiuuhera | 


•olecUoa ClgarrtUs per day "— 

Not speciflcd, Comparative iui «/ mean, area «/ ath«re*ci<rotie Urcme 

but thera were: m inner ccat of iffrcmjry arteries. 


193 total. 

Including 433 
male and 450 
female (white) 
patients autop- 
•Icd at r.ojnell 
Park Memorial 
HoapilaL 
Represents all 
deaths 1954-1964 
exclusive o f St 
male pipe and 
cigar smokers 
•ad 65 Incom¬ 
plete Aka. 


1B0 SM and 
120 NS. 


Patient 
Interview on 
admit i Ion. 


Rifkl coronary artery 


£«/( eiJwiarv artery 


To«"~*(ilhoc gonchitiea that 
the worst change* were 
found in the left aod 


Causes of death l$-stbert>* 
aclerotle. 102-accldmtal. 
292-vario‘ju disease*. 



SAf 

NS 

SiS 

NS 

right coronary arteries- 

IT-test for aifnifeaoca 

40-34 . 

.ms(jo) 

1-4(31) 

U.I 

11 

with lesa severe changes 

of difference between 

40-49 . 

.123.0(34) 

11.5(27) 

115.8 

44 

In circumflex artery 

means la aicnlficant 

*0-69 . 

.126.4(39) 

14.5(33) 

127.4 

9.9 

aod aorta. 

•t p<0.05 levct 

40-68 . 

.131.9(32) 

23.4(36) 

126,5 

224 



70-79 . 

. 41.9(14) 

11.7(36) 

24.1 

15.4 


s 


The results concerning some: atherosclerosis *r* given to 
form of figure presentation of ridit-aaaiysla. 


The authors conclude that 
among males. “...I 
large increase in thle 
peverity of aortic athero* 
Sclerosis occurred In the 
groups using either ciga¬ 
rettes only or both ciga¬ 
rette* and alcohol sa 
Compared with the group 
•star neither cigarette* 

•or akohol- . . there 
was only • air.all and 
Statistically Iniigniflcaot 
difference between the 
group using cigarette* 
alone and the g roup uain g 
both cigareUe* and alcohol, 
..." lb* severity of 
•artic atherosclerosis 
Increased with increasing 
War of cigarette*, when 
measured both br in¬ 
tensity and by duration 
of smoking. 


1 Unless otherwise specified, d.iparities brlweec tne total number of la* 
dividual* and the sum of the Individual arousing caUguries are due to the 

•solution of either occasional. iwlaceUaneoua, mlsed, or st-eraoker*. 




' ■ . tm’: .. 


______ . _l-.—r.-v . 1 A. - 


Source: https://www.industrydocumerits.ucsredu7dbcs7rr TkOOOO 
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Leb, G., Derntl, F., Kobis, E., Bikc, R. J. The effect of nicotine on 
effective a ml total, coronary blood flowinthe anesthetiied eloscd-chest 
do?:. Journal of Pharmacology and Experimental Therapeutics 173 
(1) : 13S-U1. May 1070, 


flow and myocardial metabolism. Circulation 15: 251-257* February 
1957* 


v Coronary Blood Flow 

v f 

Studies in animals and humans (tables A20, A21) have noted 
^iterations in coronary blood How (CBF) following the inhalation 
-l cigarette smoke or the administration of nicotine. Generali^', 

' *r.XD03ure of the normal subject to these agents results in« an in¬ 
crease in flow. Kien and Sherrod (772), Leb, et ah (725), Ross (72<?) 

And Blesa (ICO), Travel), et ah (7S2), and West et ah (20a), 

-vorking with normal animals* and Rargeron, et ah (17) , working 
Y/uh normal humans, have demonstrated this response. As with " ^ ” 
is* other cardiac responses to the administration o? nicotine it has <«« v Tiumi. J-. nnizu™. s. If.. Karp. D. Cardiac effects of. nicotine in the 

.tf.n found that the augmentation in CBF is most probaoly due to York Aca d C my of Sciences 90(1): 290-301, September 27,1950. 

release of catccnolhmir.es. Using instantaneous coronary arte- , .. Tu rtr „ w . t . n - _ _ ■: 

Aaifiow measurement in dogs. Boss and Blesa {ICO) were able to v Siegel. a., Ring. R. J. Effect of cigarette smoking on .coronary blood 
reproduce the effects of: intracoronary nicotine with the adminis- 
a-ation of epinephrine and were able to block the response to nico- 
rr.e by pretreatment with pentoiinium* 

The direct action of catecholamines on the coronary arteries 
::x not, however, be solely responsible for the increase in CBF 
:n with cigarette smoking; and intravenous nicotine administra- 
It appears that the catecholamine-induced increase in myo- 
. rdia! work and therefore in myocardial oxygen requirement is a 
.--requisite for the increase in CBF. Kien and Sherrod (112), 

*:r.z tracheostomized dogs, found that without blood pressure and 
. :«:ac output changes CBF did not increase following either the 
...illation of cigarette smoke or the administration of nicotine 
Intravenously, although GBF did increase following such changes,. 

Recent work by Leb, et ah (126) has utilized Rb 14 as a radioactive 
marker in order to distinguish capillary flow from overall total 
CCF. The authors consider that this capillary flow represents that 
portion of CEF which is effectively involved in nutrient and 
oxygen exchange. The researchers observed that the increase in 
effective coronary flow was almost proportional to> the nicotine- 
induced increase in myocardial oxygen consumption. However, the 
increase iff total coronary flow which may be due to increased 
myocardial shunting was far in excess. Thus, the increased work 
evoked by the effect of nicotine on the myocardium may induce 
local hormonal release in the myocardium: and coronary vessels 
leading to coronary vasodilatation and increased CBF. 

This homeostatic response to increased work appears to be fully 
effective only in the subjects with normal coronary arteries. Belief_ 

et al. (22), working with normal dogs and dogs that had under- (ss) Pellet. S. ( West, J. W., Muller. O. F., Mas'zoli, U. C. Effect of 


nicotine on the coronary blood flow and related circulatory parame¬ 
ters. Correlative study in normal dogs and! dogs with coronary in¬ 
sufficiency. Circulation Research 10(1) : 27-34, January 1962. 


gone either coronary artery ligation or artificially-induced coro¬ 
nary artery narrowing, noted that the increase in CBF following 
the intravenous administration of nicotine was significantly less 
among the animals with coronary, insufficiency. Work with humans 
discussed above has revealed a similar increase in CBF with smok- .. - ' 

Ing in normals. Regan, et al. (754) studied seven men with EKG- Fecan, T. J., Hellems. H. K., Brsc, R. J. Effect of cigarette smoking 

j- i j• »: j on coronary circulation and cardiac work in patients with arteno- 

■nroven mvocardial miarction and ccserved that cigarette smoke . .. ...... g. , , ; 4 . 

juuvcu & . sclerotic coronary disease. Annals of the New York Academy of Sci- 

evoked slight increases in myocardial oxygen consumption in only ^ €ncea 90<x) . IS 6-139, September 27, i960. 

three patients and: caused no overall rise in CBF. A number of ~ * ... f e . . _ . - , ' . 

Other investigators have noted that patients with overt; CHD do <"* w ;?- "&<*«**.■'». la. Socorr. L. A. The effect. of smoking 

1,1 ^ ^ . * . . ... , on the cardiac output at rest and during exercise in patients with 

not respond 1 toi the StimUiUS ot cigarette smoke as readily as do healed myocauiial infarction. Circulation 31 (1): 42-44, January 1965. 

normals (67, V*0, 7 £4). (149) Pentecost, IT, Shillingford, J. The acute effects of smoking on tnyo- 

Thus. patients; with compromised coronary circulation may rot cardial performance in patients with coronary arterial disease. Brit- 

be capable of increasing their coronary flow in the face of the in- ' wh Heart Journ * 1 2C: 422 " 429 > 1S£4 - 

creased demands of a myocardium stimulated by nicotine or ciga-^ff y * Russek, H. I.. Zohma.v, b. L., Dors ft* V. J. Effects of tobacco and 
rette smoke. In the normal state, the heart responds to increased !”° n J he p!" h J Journ ^ 0f o -- C Amer ‘ can Med * 

oxygen demands by increasing; coronary flow because even at 1 rest ' 100 * ‘ ° ' c ruary ao. 

OX>'gcn extraction is almost at a maximal level. Any further in* 

crease in extraction may pruduce coronary sinus pO, values incom- , ■ . 

patible with proper tissue oxygenation. 
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„ Njcotme on Coronary Blood Flow. In this section on Coronary Blood ^ 

suMerf 6 T* ° £ ^f Tette smokin S °r nicotine injection on canine or human 
subjects are described together, ignoring the differences between them. 

After describing the conclusion of (126) Lebetal., a concept is described 

induce S th 1 niC ° tme lncreases cardiac work directly, which may in turn 
induce the release of catecholamines. Leb et al. did not propose such a 

scheme and nobody else has until the appearance of the 1971 document. ' 



r HQur results show- that myocardial oxygen con- 
sumption incrc ;:C3af: : :r nicotine ndmbistration; 
this occurs 23 left ventricular v7ork ricc3. It was 
shown prcviou-ly tint nicotine aurm^nts the 
contractile state of the myocardium (Puri cl cl., 
19GS). The increase in myocardial oxygen con- 
rompticn.' h expected, since die- drug cugment3 
the contractile state of the heart and caraiac 
work (Sc ;r.c’ib!ick ct cl, 1CCS). As a result, the 
increase in r. ycexrdial c.yygcn demands arc tr.et 
by an increase in the elective corenary Car/. 
Figure 1 shc-rs that cap:!!-ry fiov/ increases al¬ 
most p:.hoardly to my:cardial cr/gen ccn* 

• sumption", v;hercr .3 tk; bcrcr:e in total coronary 
flow h far hi c:::: r of mycear." 1 oiryjen con¬ 
sumption; t* retails th?t ch::uve capillary 
)flow n: ;m-l by th: j ravlhcd is mere c!c 
feinted to myocardial oxygen consumption than 
is total coronary flow. 

The results reported; here do not permit any 
conclusions on the exact location of the action 
of nicotine. It is possible that nicotine, like nor¬ 
epinephrine, decreases coronary vascular resist¬ 
ance (Winbury ct cl., 10G5) ; this could increase 
effective coronary flow up to a limit, above 
which there cannot tike place any further rise 
in effective capillary flow as total coronary flow 
increases. Only direct observations ou the micro- 
circuhtiou similar to those carried out by Vv ay- 
land €t cl. (lf*G7) will permit more definitive 
conclusions on this pGint. 

Conclusions. Intravenous administration of 
nicotine (ICO prykg in ore minute) in the 
healthy, closed-chest, anesthetized deg caused in¬ 
creases in left ventricular work, in myccardial 
oxygen consumption and in beta eiTectivc (nutri¬ 
tional) ar.J total coicr.ary flow. 

The increase in effective capillary flow to the 
myocardium after n::s:irie administration was 
fufdcicnt to meet mycaarJLil oxygen demands. 




Elective capillary flow appeared to be primarily 
regulated by myenrdial oxygen consumption. 
The pro: :rt:er**l increase in myccardia! oxygen 
consumption; and . ffretivo c:yd!:.ry £:./ indi¬ 


cates that the ufcctivo capillary flow to the 
myocardium b clearly rahted to myocardial oxy- / 

gen- 




mwm 


Source: https://wwwjndustrydocuments.ubst.ecru 
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Carbon'monoxide (CO) is a colorless and odorless gns. low 
levels of which have significant effect? on human and animal phys»*_ 

Olopy which are just now lugionihg to be understood. According^* 
to. Wy ruler'and Hoffmann it is present in cigarette smoke t*7j);)\( , VNL«-it. E. L., Hoevmann, P.Tobacco *nd Tobacco Smoke. Stadir* in 

in concentrations of approximately 2.9 toS.t percent] The concen- Experimental Carcinogenesis. New York, Academic Fit**, 19C7 j 

tration of CO in smoke is subject to many, factors, among them 730 do . 

the type of tobacco and the porosity of: cigarette paper. The con¬ 
centration of CO in smoke has been found to increase significantly 
toward the last puffs of the cigarette. 

According to Chevalier, et alJ Ql). a concentration of appr&xi-' J^ Cheval in*. II. D;, Kmjmholz. R. A.,, Ross, Fj.C. R^ctiaa of non- 


mately 4 percent CO in cigaretle smoke will produce alveolar level*. Wiokers t* carbon n-.onoxidi inhaliUon. Cardiopulmonary response* 

of around 0.04 percent which, equilibrated with hemoglobin, result V rc,t and during exercise. Journal of the American Medical A.SSO- 

Jn carboxyhcmoglobin (COHb) concentrations of from 3 to 10 per- datidn 198O0) : JOSl-lOot; .December 5,1D6S. 
cent. A number of investigators have compared COHb levels Vh> 

tmoVXTS and nonsmokOM. Co!dimith,and U«da* tgj reported! ft, Goiaaxm.. J. it.. l„oa W . s. a. C„b.„ m.™,,* ^ 

.the analysis of expired air samples obtained from 3.311 iongsnorc- Science iC2(33C!))c 1252-1359. December 20. 196 S. 

men. Using a regression analysis, they calculated the concentra¬ 
tion of COllb and four.dithat nor.smokers showed levels of 1.2 per¬ 
cent while those smoking over 2 packs per day had levels of G.S 
percent and I that smokers of lesser amounts had intermediate 
levels. Occupational exposure accounted for the mean nonsmokers’ 
level being over 1-0 percent^n unusual finding in comparison with 

other studies. Kjeldsen interviewed and obtained blood ^TP'Kjeldszn, K. Smaking »nd Atherosclerosis. Investigation* on the ,i E . 

. *amp1es from 931 CHD-free smokers and nonsmokers. The mean nificar.cc of the carbon monoxide content in tobacco fTr.oka m athero- 

COHb level for 190 nonsmokers was 0.1 percent while all inhaling rened*. Copcnh» c « n ^ Munksgoard, 1959. 145 pp. 

. *mokers had a mean level of 7.3 percent. All 410 cigarette smokers, 
regardless of inhalation or amount smoked, showed!a mean level 
of 4.0 percent. 

Carbon monoxide has many varied and significant! effects on 
. human physiology. An overall review of these effects may be found 
in ft discussion by Lilienthali (TljTh or more recently in an exten- (ftCT) Liuemtiial. J. L.. Jr. Carbon monoxide. Pharmacological Review l: 
ftive review by the United States Tublic Health Service National _>-* 324-354, iooOl 

Air Pollution Control AdministrationApart from its effects U S. Public Health Service, national aik ruLLuuuft uw. 


f) Goldsmith. J. It., L an daw. S. A. Carbon monoxide and human health. 
Science 162(;3£0)t 1252-1359, December 20. 196S. 


Atneroscierosi*. Investigation* on the sig. 
nificar.ee of the carbon monoxide content in tobacco rrr.oka in athero- 
genesis. Copenh» c < n ^ Munksgaard, J90J. 145 pp. 


red cell. New England Journal of Medicine 232(25); 14l4-ll2lj 
Jane 18. 1970. 


on respiratory and circulatory functiorTTCO has been found torr? TROL ADMINISTRATION. Air Quality Criteria for Carbon Mon. 
affect certain i central nervous system functions adversely. These oxide. Washington. UjS. Department of Health, Education and W«l- 

effects are probably due to interference by CO with the proper k fir/S' 10 ” C ° ntro1 Admmiitratl0n ?uMicat ion No. 

oxygenation and oxiditive metabolism of the tissue in question. * ' 4TC ‘ w * 

CO interferes with oxygen transport in a variety of ways. First, 
the* affinity of hemoglobin for CO is approximately 200 times 
greater than its affinity for oxygen, and thus, CO can easily dis¬ 
place oxygen from hemoglobin,! Second, CO shifts the oxyhemo¬ 
globin dissociation curve. By increasing the avidity with which 
oxygen is bound by hemoglobin, CO interferes with Oi release at 
the tissue level. This is of greatest importance at the tissue level 
where the oxygen content of the capillary blood has been reduced 
to approximately 40 percent saturation! Here the shift can sub- 
itantially decrease the oxygen tension supplying the tissues. 

Third. and of more recent note, is the possible interference by 
CO with the homeostatic mechanism by which 2, 3-dipHosphogiy- 

eerate (2,,3-l)PG> controls the affinity of hemoglobin for oxygen, bunk. H, F, Janw.. j. h. Control of hemoglobin function within th. 

j< un n and Jandl filiV have recently reviewed the various expe?' red cell. New England Journal of Medicine 232(25); H14-142L 

ments concerning this glycolytic intermediate. The question of Jane is, 1970. ti 

whether the low levels of CO present in the blood of smokers can . 

affect this homeostasis is presently, under investigation g « j * Eaton. J. W.. Weil, j V. Grovoi, R. F. Siudi** of red 

, , , , . . . .. • —-" cell glycolysis and interactions with carbon monoxide. -rr.OKing, and 

ftnd firm conclusions cannot bo drawn at this time. .Hifad*. Advance, m Experimental .Medic me and Biolcgy S : 95-U4J 

»' Apart from its effect on i hemoglobin aiimity, CO appears to ^ 1970 , 

Induce arterial hypoxemia, and this may act as an additionalicausc Oski. F. a., Gottulb. .a. Ji» Miller. tv. w„ UtuvoRiA-PAPAtropofLos. 

Of tissue hypoxia. Ayres, et al. <TC7 >) Observed unexpectedly that 5ti The ertect-, of!*l*o\yserati<&n of adjlt and fetal he-oglotiaon tk« 

exposure of individbais to CO suri.cicnt to raise their levels of «ymhk,i,^ur miiccii g.a^ip^n^hn.-ivcetate and ,t, m .:io con,*- 

COHb to between 0 and 10 percent was associated with a signifii 1370 ^ &ur,,al Cl * n,cil Inieuigation 49(2): 4uJ*407, February 

cant fall in arterial pO,. Greater fall in venous pO, was noted. Ayrei.' s. M.. Ciannelu. S.. Jr., Armstrong, R. G. Cirboxyhemoglo- 

but this was considered secondary to increased tissue extraction. ^ bin: Hemodynamic and rrspiraiory response* lo *m»M concentration*. 
In a rcMnl article. Brody and' Coburn |2> sunncsted^that thU V'&:o,r. J. I, S. Jn. 

COHb induced arterial hy|.oxcm.a «raa due to tile interact.on o£ a m>0carj , jl hc m«lio^.c » 

number of factors. These authors noted that in the presence of relatively small concentration* of carbcxyhemoglobin* (COHB). Ar* 

venu-artcrial shunts or of arv imbalance in.the ventilation-perfu- ehivc* of Environmental Health 19(4); 639^709..April 190ij. 

ftion ratio, the shift in the oxyhemoglobin dissociation .curve in- Brody. J. S.., COatUN. R. F. Carton monoxide-irduce-i arterial hj^poxe- 

ereased the alvc^.ar-arterial O: gradient and resulted in arterial Ima * Sc»«n« ib-MSBas): I297-129S, Jun« 13, 1969. 

► hypoxemia. The presence of shunts ai small as 2 percent of cardiac 
output a 3 well as of approximately 10 percent COHb was found 
to cause an increase in the gradient Such ventilation-perfusion 
(V/Q) abnormalities have recently been noted even in asymp¬ 
tomatic smokers (ace Chapter on Chronic Obstructive Oroncho- 
pulmonary Disease). The increased'levels of COHb found in the 
blood of smokers may interact with these V/Q abnormalities to 
further decrease available oxygen. 
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L'*y .-.t *5 , 


Effects of Smoking on the Formation of __ * • 

Atherosclerotic Lesions f ^ 

A number of autopsy studies have demonstrated a significant 
association between, cigarette smoking and the presence ox aortic 
and coronary artery atherosclerosis, even in men without a his¬ 
tory of clinical 1 CUD. The possible pathophysiologic mechanisms 
for the atherogenic influence of cigarette smoking are discussed 
in this section. 

* A number of investigators have studied the effect of nicotine : 

administration, either subcutaneously or intravenously, upon athe- - ^ v’V- 

rosclerotic changes in the aorta and coronary arteries of animals ‘ ; • ■ T \ 

(table A23). When administered alone; nicotine induces certain 
necrotic changes ini the arterial wall* However, in combination 
with the administration of increased amounts of cholesterol in the • 

diet, nicotine aggravates either subendbtheiial fibrosis ( 75 ) or Gros*soceat, Y. t Angufra, g., Lellouch, J., Jacotot, B., Beaumont, 

definite aU.erOinatbus lesions (iS, 75, SO, ISO, 178). Studies by J.-W Patois, E„ Manuk E. L’intoxication chroninue par !a nico- 

Cl.oi 1 US) and: by Wenzel, et ai. (jW) did not demonstrate this t”ur “ ^ “• 

... * c sur upuietni**. (Chronic nicotme poisoning in the rabbit on a 

synergism between cholesterol and mcoane. ^ cholesterol diet. Effects on the wall of the aorta and on lipidemia.) 

The other major cigarette smoke component under discussion ^Journal of Atherosclerosis Research 5(0):: 201-301, 1065. 

in this chapter, carbon monoxide, has also been recently implicated ^. Z ’, GOl *^ KI ; Kelra, M.Wpiyw nikotyny i 

in atherogenesis. Table 24 presents the studies which'have related 


exposure to CO in combination with increased dietary cholesterol 
to both macroscopic and microscopic aortic and coronary athero¬ 
matosis. Astrup, et ah (10): exposed cholesterol-fed rabbits to CO 
continually over a period of up to 10 weeks. The experimental 
group- showed increased aortic atheromatosis over that shown by 
the control group, also cholesterol-fed. Kjeldsen, et all (J14) 
observed that exposure or rabbits to increased oxygen concentra¬ 
tions significantly reduced the amount of cholesterol-induced 
atheromatosis in rabbits. Most recently, Webster, et ah (204) have 
extended this research to primates. These investigators found that 
cholfcsteroUfed squirrel monkeys developed significantly more 


kofeiny na rozwoj : miazdsyey. u kralikow. (The effect of nicotine and 
catleme on the development of arteriosclerosis in rabbits.) Ann ales 
.Lmversitatis Mariae Curie-Skladowska; Section D: Medicina 14 (°0) • 

/, v 3S1-206, 1959. ' 

\SO\ Hass, G. M., Landerholm* W.. Hemmens. A. Production of calcific 
athero-arteridsclerosis and thromboarteritis with nicotine, vitamin 
D, and dietary cKalesteroL American Journal: of Pathology 49(4)- 
- 739-771, October 1900. 

faoy Maslova. K. K. The influence of nicotine on experimental atherosclero¬ 
sis. Bulletin of Experimental Eiologyand Medicine 41: 20-23. 10'0, 
(173) Stefanovich, V., Gore. I., Kajiyama, G., Iwanaca. Y* The effect of 
nicotine on dietary atheropenesis in rabbits. Experimental and Molic- 
ular Pathology. 11(1) : 71-31; August 1069. . .. 

vjzy Choi, Y. Y. Effect/of nicotine upon cholcsteroI-indUced atherosclerosis 
ln ra bbits. New/Medical Journal 10(7) : 635-C93. 1967 
coronary artery atherosclerosiswvhen exposea intermittently to CG rw .v J - - - _* * J ::'* 

over a 7*month period than when exposed only to room air. teroUnduced’ A *’ Ki ^ il ’ D * of n ‘<»tihe on choles- 

^ „ teroi-induced atherose’erosjs in the rabbit. Circulation Research 7 * 

Recent discussion has centered on me mecnamsms wnereoy GO ^_ 256-261, March 1959 V 

“ n induce these changes (5, Si*). Astrup (f», referring to pre- Astkuf , p ._ k .. Wanstoup . j. Enhanc! „ c in)Wc of „ rbon • 

VIOUS experiments in humans which had shown increased vascular — monoxide on the development of atheromatosis in. choltsterol^d 
permeability for albumin upon chronic exposure to CO (11) , con- , rabbits. Journal of Atherosclerosis Research 7: 313^-354, 1967, 
aiders it likely that this increase in permeability allows for in- AsTP ' ul ; p -« v/anstbuf, J. Reversal of rabbit 

creased'filtration of lipoproteins into arterial walls. This* he con¬ 
siders, is a primary cause of intimal and medial lipid accumulation 
and, therefore, or* atherosclerosis. 

Another point of view has been stressed by Whereat (212), who 
considers the filtration theory to be an inadequate hypothesis for 

mural lipid accumulation. The author notes that when the oxida^ 
tion of the pyridine nuciectide, nicotinamideadenine dinucleotide 
(NAD), is impaired, the reduced form of this nucleotide (NADH) 
provides an essential factor for fatty acid synthesis. Fatty acid 
synthesis in the aorta and heart is carried out by mitochondrial 
enzymes whose h yd he gen donor is NADK. Substances which slow 
Or impair the reoxidation of this compound tend to increase mito¬ 
chondrial fatty acid synthesis (and decrease fatty, acid utilization) 

In the arterial v/all. Carbon monoxide prevents this oxidation proc¬ 
ess both directly and indirectly. Indirect!y, it decreases the oxygen 
available for diffusion into the tissue. Directly, carbon monoxide 
can stall the process of NADI! oxidation by combining with cyto¬ 
chrome oxidase. Further research is required into this problem, 
particularly in view of the fact that cyanide is also a respiratory 
chain inhibitor and thus may also adversely affect arterial wall fat 
metabolism. ; • *' 


hmrexia. Journal of AtheroscIerosirEeVearVhqVf^'lT^ & 
173, Scptember-Octobcr 1969. ■ 

:*i> WEBSTER. W. s., Claoksox. T. B.. Lofiasd. H. B. Carbon monoxide^"* 1, , 
aegravated athcrosrleroiis in the squirrel'monkey. Experimental and ' 
Molecular Patholn^v 13(ill) ::.V*-50 tf)?o. J. \ 

° f hypoxia and: of carbon monoxide exposures on J 
of ,nt «" al »«»«»«. 7US ): 

Whereat, A. F. Is atherosclerosis a disorder of Lntramitochondrial " ' 
respiration? Annals of Internal Medicine 73(1) : 125-127, July 1970. J '1‘ 
Astuuf, P., Pau.ii., H. G. (Editors). A Comparison of Prolonged Kx* 
pesure to Carbon' Monoxide and Hypoxia in Man* Reports of a Joint 
Dantsh-Swiis Study., Scandinavian Journal 1 of Clinical and La bora- "* 
tory Inx'estigation 22 (Supplement 103) : 1968. 71 pp. 
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Atherosclerotic Lesions in the Rabbit. 


'L 1971 Page 432 (a) 

■ •v'vL.L J/v* 

The conflicting results reported 


' by (207) Wenzel et al. and (178) Stefanovich et al. need some explanation ■ 

because the emphasis differs between the two. Wenzel, in addition to gross ’;S'■ 
examination of the aorta also stressed the animal with ergonovine to induce vjiv : f,, 
• ;i^>1)< ’ abnormalities in the ECG. Stefanovich analyzed cholesterol in the aorta and 

. found that the level was lower in the nicotine treated rabbit. There are , A 

. numerous problems in using cholesterol fed rabbits, yet this is the animal which 
serves as the basis for the claim that smoking causes atherosclerosis. '' 

•. Note the differences in conclusions between Wenzel (top) and Stefanovich (bottom). 

V it «*•"..-'a'."". : r.- ‘.*.v *F3re»r.V* 


; " n ■■ ; 3V-:?b . 

h- ' r ■ 




'V V*^*Lv\iV 


: ; fS''g«VV- 

-w;- v 


... - /v summary ’ •' ’• 

C<** albino. fetn-ih*« r-n a vh-i^t«T.I <1* I d.-t <ihd fmrtied n;i * 

ra^/k^ 5 dav* a »«-<•* P* b »M-ks» dvfr t <iknirf -v^' *d of the * 

i** (9.V, va S.T', k in the aorta than'raMiit* on a cholesterol diet alone. In both .«<«**‘fed and cho- 
ieMerob fed animal*. nic*>tine produett! nn increase in aortic trijjKceridc* and a decrease in the free 
choioternl. omtent. An incrertM- in ; ph»siholifiirf». fKirtiaiUrly in lecithin and cephalih. wait nb- 
M*r\ed in the cholester«»«-fed nthliit* treated with nicotine. Anrtic'acid mucnpoK^ccharide com- 
j*-i!i«*t did n»< exhihit unv siiniihrant change*. fnlKming nictHine treatment. 

• In experiments in t tfm. it shovui that heparin and nicotine fnrm a relatively stable complex, 
in a molar ratio of about 1:1M:; nic«»tine aU» inhibit!* ihe hydroKsb* of ‘"C-bbeled tr-udcin in a ho- 
m^enate from rabbit aortic ti~ue. It is Misled that some of t he hioh^ical etrects of nicotine may 
be the result of a complex formal ion between nicotine and heparin in tito. 



• Si mm mV 

t*r«»l||»-» «»f ft*ii;al»- alliiiit* rabbit* " •'** 
minister* *1 , |i*»b ^T. ro|. iui-oMn*-. an-!. * : *" 

♦ I»».b*xt4-r*»l for a 'Jl .in k |»»*ri***l ! i 1 

I Mm *»f tli- 

ll*»t ^iiMiiti.-atiTily arf-t-f Iwn|v V, 

•*h**!*-*»•• r**l *.r lipid .«r *-?’' **• 

ill ll** T‘!;||M ■ •**t4« l: 1 1* •!. * 

Tin* i»i***ain-- . b..b"*r.*r**l j** ■*. 

.iratvfl jrmiler mortality, a% well irrealor 
.ii*HiIr*H*Hriilioi;ra|iliii* and |iallii«lo*fiit rvidi'tin* 
of . afdia>* iiivulvi*tia«nt and |»eri|tlii*ral vascu¬ 
lar »*liaii'/t*s. than did tlm »*||o|i*Ntcro| nr ui»**»- 
Unc oroiipv It ix tf'^fi'd that I lie euiiibt- 

nation of nirolim* and i*h«»|ir>i»»r l n| pro.Ilh-is a 
*.»;• Ii*»ViiNi*ular intenn-fion. 




Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 
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Smoking on Thrombosis 


In the study of CHD. a number of investigators have turned 
attention to thrombosis because myocardial i infarction and 
coronary death frequently Tcciult from thrombotic events. 
*4-*. thrombus may bo of either grosior microscopic dimensions, and 
minute thrombus at a strategic site may precipitate a fatal ar- 
■■ ' ^ ' —rhy+hmin, However, thrombotic a;nd prethrombotic states are dif- 

Acalt to detect except when gross, and the emphasis has been pri- 
^ "rv-'r- ■ >■■ V. rn^rily on factors which can be studied conveniently. Coagulation 





>S 


/HO). Mutriir* K. A, Thrombozyten, Thrombbs* und Gcrinnnng. .(Thromho- J 
V> —cytes, thrombosis and clotting.) IN: Schicvcibein, H. (Editor). NC-.o-1 
tin: Pharmakologic und Toxikologi* des Tabakraucr.es. Stutter;, 
(West Germany), Georg Thiem* Verlig, 1968. pp. 178-192. 
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The Effect of Smoking on Serum Lipid Levels 
•;&*’’ 1° the discussion concerning the epidemiological aspects of CHD, 
It was noted that increased serum cholesterol was a significant 
Jf.'X-'sffi/.'S :. “ risk factor for the development of overt CHD. Serum triglycerides 
* have also been related to CHD incidence. Of concern also is the 


.... 'Immediate effect which cigarette smoking has upon blood lipid 

''4?$'■ 1*WV:levels. ✓... •'••■•- • ••..■ ‘ -..4- v • - rJ 

^ i'y^ U^L The studies concerning this immediate effect are presented in 

; tables A25 and A25a. The table is divided into a section concern- 

rj • : -v *7 tog studies on humans (table A25) and one concerning studies 


\ 






’1: />>.■. a 5 * 

... 

c. 








utilizing animals or in vitro systems (table A 25a). Although no 
consistent response was noted for serum cholesterol, serum free 
fatty acids were found consistently to rise following smoking. As 
with other cardiovascular reactions to nicotine and smoking, it 
appears that the fatty acid response is also mediated by catcchoL 
amine release. This relationship has been observed in a number : 

< „ Jr .. of experiments by Kershbaum, et al. (105,106,108, ,109.110 ) andr_^ mhbaum^ Bexlct. s., Huujatashi. M., FciK*t*c, L. J 

' Klensch (ilS): That nicotine is primarily responsible for this rise mobiiiTatiln Nicotine excretioi., Ut* fatty a-l 

^ ; may be seen by reference to the study by Kershbaum, et al. (105) ^ Medical Association 201 ( 7 *)^^ Jour7 “ l of th# Am-ci- ' 

^ < ^ In which lettuce-leaf cigarettes of minimal nicotine content had afiot) axsshbalmj torucr, 3* Jimexo. ) Teinb 

4 . negligible effect upon scrum free fatty acids in comparison witt^ effects of cigar *nd cigarette smokinr^on »h 

•4;^ - that of regular cigarettes. ^ eatjcMa^"* ^erotion, 

While attention has been centered upon nicotine as the ageny/Jj, KlrsmIavm' a ViiSr* 0 !*^^ J 

- / . - Inducing the immediate increase in serum Hpids, recent studies nicotine-induct hj-pertip.demi* by anfi-adr™rie 

have been iconcerned with the effect of chronic exposure to carboi --- of Aihci- O .<clerosis Research 6-. 52Z-5ioj i960. 

> ; - monoxide on serum lipid metabolism. These studies are listed in(^*^>. Kersh*acm. a.. Khorxaxoiax, R. Caflan. r. f.. Bcllct. s. F r --. 

. . / table A 26. Among rabbits fed increased amounts of cholesterol. *® c ’ J - The role of catechols mines in,the free fatty a C .*d reit-- 

**■ ; . . * , /7'. “ cigarette smoking. Circulation 28(11 : 52-57. July 1963. 

, •Mm observed sisnificont incrooses in cholesterol' and triV^' fa« r P «"Vf- 

riyceride concentrations in those exposed to CO versus thos- »t tissue «>. din ami in th« isolated perfused docVimb Ci 




rT~T~maintained in a normal atmosphere. 


euldtion -ICf4. Supplement 21 : 20. October 1DS7. 
Ml*) KiENSCH. H. BIot-KatecK'-imire ond -FetUauiVn b«Vm StrLs dorch 
lUuchen und durch korperliche Arbeit. (Blood eatecholamines and 

t&XV i 9 4 * tf '” mduced by imok< *«d «em«.) Ze.Uchrif* 

fir Kreulaufforschung 55(10) t 10JS-1014. October 1966. 
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Other Areas of Investigation ■ 

. Certain other aspects of cardiovascular pathophysiology- may be 
:uf importance in the relationship of smoking to CIID. Glucose me- 
.xabolismand insulin response, when altered, may alter myocardial 
! .response. Thi-i topic has been covered in detail in the I9GS Supple- 
rxnent to the Health Consequences of Smoking; (jI3J).Also, varia- 
; .*lons in blood hcnioplobin and hematocrit may adversely affect 
•coronary blood flow. A number of studies showing a possible rela- 
;nonship of smoking to hcmoeonccntration have been reviewed pre¬ 
viously (191,192), and the reader is referred to those discussions. 
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Cerebrovascular Disease 


'-2 SH B 

Ipsay! 




4fll§l 


- i"* 

\V’ :4-j*' ~ ' .jS ■ . - 

'J*r44-. 


> > The term cerebrovascular disease (CVDj refer* to a number of , ^ . *" ** *• 

^Tg£k: ralcrcnt types of vascular lesions affecting the centra! nervous . .: : * 

r 4.;^^'^'rrstem: subarachnoid hemorrhace, cerebral hemorrhage, cerebral .'." •• •...,;; -- " ! 

:.;;;tf V "J^^-A^'sajbolljun. and thrombosis (ICD Codes ;»:i0 to 331); In 1067 in the •':' _ / '.^r" . ‘ 

- nited statei * a total of 9:1,071 males aud 100,113 females were ' '/' C \. > ' ' ‘ ' >!'? •'. ,.J : y. / ' <i 

■ as dying:from CVD as the underlying .cause UOO), .:Vv> •;. -v ‘ •• ;7\\ 

1 E P idcciioJ ^ ic * 11 studies indicate that cigarette smoking is asso-‘ ;;' v - • •;. ^ ' 7 . ./.. ' -/J&'.V- . ' .' 7 , .V ‘ v '7 ; 

vtth increased mortality from cerebrovascular disease, * ' ' .*.:• * •>•• • . 3 .; 

'f^WW^etherCVD is listed as the underlying or as a contributory cause •• «:''•' '- .v •; 7. ; " • . 1 \ . ..■<■' . ?.* 

e * dcath * TaWe 2S presents the results of the seven major epidemic 77 ' 4 v7<; 4 " : *^ 4 . *>•■■' • 

W^i/>ik^SfcSY^S °t°sicai studies. The smoking .of pipes and cigars docs not appear . - ’ ' : ' 77-7 -'’ - V *7. 

increase siCTiitlcantly the risk of dying from CVD. The impor- ‘ '• 7-y ?■/.’■ ■ - 7*7 -"' ' 7 - * v -.' 

tance of high blood pressure and diabetes as risk factors for mor- ‘ v ' 7 7$’ • ;■; 

from C '* D has recently been noted^^by Hammond and Gar- ■■,^ • ;;*• g~\: . •••..'* . j... 

finkel (7ff). The data from their study, as presented in table 28, _y . . ‘ 

fE.*v^ t •indicate that the mortality ratio for cigarette smokers is 4' ‘ r . : '‘r -> 

£rcater for persons under 75 years of age than for older "E. v ^ W P? : - 

Many of the Pathophysiological considerations discussed in the ' v;. ‘ - 

“ cUoa * waccrning CHD may also pertain to the relationship of ’* /• •:';• " . i-v’.";-*/-. - 

. r '* • ro0 ^ing and GVD, particularly cerebral infarction. 5'v-y . . 

: T ; ' **'• ' In a study reported by Kuhn (I27)i 20 habitual smokers re- <***> Kuhn, R« A. Mode«f action,cf tobacco smoke inhalation «po« the rer- 1 

: 'l ■'• frained from smoking for one-half day, and base line retrograde bral circ ^ ,allOT »- Annaii of the New York Academy o 1 Science 

cf ' - ■ •• krarhinr^bral annownma ^r, bbn- tW ^ <Article t) : 67-71. March IS, 1»G7. . ,_. 


' •' •; "7s*<. 





sections concerning CHD may also pertain to the relationship of 
i smoking and GVD, particularly cerebral infarction. 5'vy 

■ In a study reported by Kuhn (127), 20 habitual smokers re- 

^i^V'Vrfcained from smoking for one-half day, and base line retrograde 
7*y * brachiocerebral angiograms were taken; they then smoked one 

' - f Cigarette, inhaling deeply, and had repeat angiograms., Those over 

*: - r cn _ u _---i_»;_ a__ 


^V’’ ®0 years of age failed to have significant acceleration of flow as 1* . - * 

4*-' ■ -■ - d « non ^r,ted in carbon dioxide inhalation experiments. v .. ^ : 

[fjyj-'y -V M° re recently, Miyazaki (JJ2) studied the effect of smoking ll3S ^ Mrr/zaiti. if. Circulatory effect «f cigarette smoking, with special rr 

-j • . 7 .• *** ccre ^ rai circulation, of 12 moderate/heavy cigarette smokers prince to the effect on cerebral hemodynamics., Japanese Cfrccla:- ; 

V^- '.r .'-** measured indirectly using an ultrasonic Doppler technique to (Journal 33(9); 907-912, September 19C9. . 

*/v4*; / ,r vA record internal carotid artery flow’. Measurements were made be- ‘' ; 

‘ tore and after ordinary smoking and showed an increase in cere^ r 

f bral blood flow and a decrease in cerebral vascular resistance in 'Av-. '. - . : .•>••• 

‘ - 7'^ subjects. Ko significant difference in- response was observed - V ' . ' f:\ ’ . 

rt l^S^J^between the4 younger and 8 older (over 60 years of age) subjects. *7.. ’ W.-7 ■*•• .*• ;-.v-,V. 

research is needed to clarify the role of cigarette smoking ” ,• /. 

: bi the acute pathogenesis of CVD manifestations. However, the * '.- . k ‘ vV 

chronic effect of smoking upon the cerebral circulation (partial- ~ ^ 

*&%&jJ*±**^ • , T y X v ■ r ‘"' r Urly its extracranial Iportion) is likely to be similar to the effect . ' - ;: ? . v ..’^ ''v ■"••; -V'- 

;i. - 4 " ** ••’ • of smoking upon the aortic and coronary atherosclerosis. ••• . ' ' i‘ . ,..4 
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Kon^yphilitic aortic aneurysm 

Aortic aneurysm is an uncommon but not rare cause of death. 
In 1967 in the United States, a total of 8.443 men and 3,173 women 
were listed as dying from aortic aneurysm as the underlying cause 
US*)- Cigarette smoking appears to increase the risk of dying 
from this disease, perhaps by promoting the atherosclerotic proc¬ 
ess which underlies this type of aneurysm. As illustrated in table 
29, the mortality ratios for cigarette smokers are high relative to 
Other cardiovascular diseases in which smoking increases the risk, 
•nd the risk increases in proportion to the amount smoked. 
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Table 24, 

.—Erp crime rtf* concerning (A< atAerogenic etfeef of carton monoxide txpoturt and hypoxia 7** 

Author, 

>rar. 

country. 

reference 

Humber and 
type of anima) 

Procedure 

Raauha 

Aatrup 

etal. 

1047 

Denmark 

(10). 

34 female 
albino rabtila. 

Keg-ilar diet plu* 1 percent 
chwwsleruli 

l. U2) eontroLi 

II. (12) continual exposure to 
carbon monoxide:: 

0.017 percent for • week*. 
0.035 percent for 2 we.-ha., 

The experimental yruup erased to carbon amnoaklk abowed increased macro, and 
mleraacopic turtle atiileromaloai* over that ahown by control anLraaio. Micro- 
icoplc exarr.lnation revealed intinvat HpotJ depoeitloei limited id penetration by 
tb* Internal oiaetlc membrane. Coronary tmcit were found to ahuw aiciilif 
chaniv*. Carboiyhemojivbln (COHb) l4v«L* averayed 15-13 percent during the 
first t weeka and 39 percent during the final 1 week#. 

JCjeUsrn 
rt aU 
1049. 
Denmark 
U42). 

24 ttilralnl ntli 
albino rabbit*. 

Rftulir diet plus 2 percent 
ch~V*tfr<>l* 

I. (Jt) conlrtL 

II. (12) continual exposure, 
to hypoxia: 

10 percent 0j for 5 week*. 

1 percent 0^ for 2 weeks. 

The experimental group expneed to hypuna showed Uicrened macroacople aortic 
ttherufratceis ovt-f that ahown by euntml animsli. Micrneropiir: examination re¬ 
vealed more Intlmsl and auhlMimal ilipid depovttion In the aorta* of the espoaed 
rabbits than In i tbo*e of the nonespoted. The total < smount of cholesterol de- 
poaiteJ In the sorts* of the experimental group was three times higher than La 
those of the control group. . 

Kjekiven 
•1 aL. 
1949. 
Denmark 
Ml 4). 

24 e*U rated male 
albino rabbit*. 

Kijular diet plus 2 percent 
cholesterol): 

I. (12) control. 

1L (12) exposure to 23 percent 

0 3 for 10 week*. 

Uscrorcopicslly. the experiments! group showed significantly fewer atherematoua 
changes. Microscopically*:the experiment*) group slowed significantly let* aortic 
intltaa)! lipid deposition. 

Webster 

«( * U 

1170. 

U.S.A. 

<»4>. 

22 female squirrel 
anon key*. 

Diet containing 0.5 percent 
cholesterol and 25 percent fat: 

L (10) control 

1L (12) experimentslly exposed to 

290-309 p.p.m. carbon monoxide 
• lor 20 hour* per week for 7 

month*. 

The experimental group exposed to carbon monoxide ihowrd a greater mean per¬ 
centage of coronary arteries with atherosclerotic lesions and more lumen oedili- 
aion among the aiTeetrd arteries. There were aiign:(leantly more CO-treated 
monkeys than control monkeys having 35 percent or mare apparent athero¬ 
sclerotic stenosis among the aTectcd arteries. Aortic atherosclerosis was appar¬ 
ently not aggravated by exposure to CO. COHb (eveb at the end of each expoaur* 
period averaged 14-24 percent during the final 24 weeka of the experiment. 

Vtr> *«»*!». K, Asnup, P. Enhancing influence of art*. • 

f -°"i ^ e . O t Vel0p!nCnt of at - K - eron atosjs in eh ole sterol-fed 
rabbits. Journal of Atherosclerosis Research 8(5); 825-845. 19CS. 

3 

• 


(It f 1. 1 i - * ■ -i"*‘ /!-..•( «i * *;• >*J 

(Itutlalltf tallirt-acluil numWr uf dvalht aliiown In parentheiei)* 

ISM — «m&ker* N3 = nonimokera) 


PROSPECTIVE STUDIES 

• Number cf 

Author. r«Uom» deaths due Pipes 

year. Number and Dsta up ioCVU h Cl*arcttea per day and 

gmiotry. type of collection year* underlying «I*ara 

reference pop *.;i lion cause 

Hamn.or.d 117,765 white Questionnaire ISg 1,050 NS ....*...1.00 (164) 

tad Horn, male* in 9 and follow- Cigarette* 

ItSJ. Mate* JO-6* up of death SX ...tESO (656) 

• U-S-A. ynnot i{«, certificate. Other SM ..US (2 30) 

(If, m), Cigarette» »nig 

<10 .* 1*4 (4l| 

10-20 .1.44 (140) ^ . ,, 

>20 ......-E4C (IS). 

D»n and Approximately Questionnaire 10 401 NS ........1.40 

Hill. 41.000 mal* endfolldw- - All SM .1.61 

14(4, British up of death All 

Great physician*. certificate. elgsrctt* 1.12 

Briufa 1,0 

(60). *« 

>21 . .....*1.26 

Iaaa>l 6.12T milit Medical 1* 1* NS 1 j00 (6) 

«t aL* and female* M»minnioo Heavy S14 

|J45 30-39 year* and follow- ~ ~ (>20) -S^S (I) 

U5.A. •(«««. up. 

(#•). 


Asa Tiriitloa 


|(p<;«.01). 


Data apply rJ» 
tow.aW I >-51 
year* «t t(« 
•t entry. 

^ Data apply waff 
la cerebral 
Infarct too. 


* Unless otherwise specified. disparities between th# total number gf deaths 
and the turn of the Individual smoking categories ate due to the exclusion of 
either oecaiionalj miscellaneous. mixed, or ex-amoker*. 


(Aff) Kassel, \V. B.. l)AwnrR. T. R., Cohem, M. E. t McNamara. P. Ml Vas¬ 
cular disease of (he brain—epidemiologic aspects. The Framinpham 
itudy. American Journal of Public Health and the Nation's Health 
65(9): 1355-13GG, September 1965, V( 
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Source: https://www.industrydocuments.ucst edu/aocs/rrfK(jOO( 
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TAB LX 23. —Deaths from cerebrovascular ditease related to t mo teeny \ ***—*., 

(Uarttllty riltM*i:(uti number of death* ihowa In pirwthtMi) 1 
(SU^iaokfrt N3 = non smoker* J 


PROSPECTIVE STUDIES 


Author. 

7«ir, Number and 
Country, trpe et 

reference popiiliM 


Data 

eaLi 4 ctlo» 


Nun'Keraf 
death* due 
Follow. tin •!,•?!» mg 
up year* uCVli «*: 

cause 


Cigarette* par day 


Pipe* 

and 

cigar* 


Am • variation 


Cemmrata 


K*bn. 

U S. male 

Questionnaire 1 Vj 

a. 0 M' MS . 

. . 1-00 (til) 




\t u. 

veterans 

and follow- 

AS 


SM 

• . 1.09 no 

“ 

VS.A. 

*,»S .«74 

vp of death 

correct .. 

..lJ 0 d.no 

N 3 

.. 1 . 00(610 


<*D. 

person 

certificate. 

Current: 



Cigar* 



years. 


cigarette* 

. . 1.52 (fi? 2 ) 

HS 

.. 1.00 ( 04 ) 



- " 


1-9 . 

.151 <50 

SM 

.. 1 . 04 ( 136 ) 





10-20 ... 

.It! ( 3-51 i 







11-14 ... 

. 1.10 ( 216 ) 







>» . 

.199 ( 17 ) 



. 



Hammond 

363.534 mi lea 

Quest looneire < 4,059 

Current 





♦ Baaed on ewlg 



and 

<45.676 

and fuUow 

regular 


ATafs* 


6-9 death*. 



Garflrtkel; 

female* 40-79 

«l? of death 

cigarette 

40-4* 

IMP 

40—4$ 

r**Ti 




1*69. 

year* of are 

certificate.. 

Never 








UJ.A. 

•t entry. 


smoked 

1.09 

1.09 

1.09 

1.00 




in}. 



l-t .... 


US 

1.30 

0-16 







10-19 ... 

..1:14 

1.48 

fit* 

0.92 







*6-69 ... 

..Ml 

1.03 

1.(2' 

1J2 


• ->v ; t -r 





XO ..... 

.lit 

1.40 

1.12 

10.48 


",■ v ‘‘ 







femitd 



rk. ' 




• ‘ 

Never 











smoked 

109 

1.49 

1.09 

1.09 







W .... 

..1.69 

1-26 

1.24 

0.S1 





, 


10-19 .... 

..1.60 

1.10 

2-15 

♦9.61 







10-39 .... 

, .1.9 9 

1.61 

1.83 

U* 



* „ 




><» .... 

.16.70 

♦ S-62 

— 

— 




* Unless othenei*# specified, disparities between the total cumber of death* 
•ad the ann of the Individual smoking categories it* due to tba exciajioa of 
«llh«r occasional. mijctUannja*. mixed, or ex-emoken. 


o 


Tabic 28. —Dcctka from cerebrovascular disease related to smoking (cwif.) 

(UoitaUty ratio*—actual cumber of death* »Ko«m In parcolhcar*)* 





Elt — Smoker*. 

NS s KoAtmok• rs. 






PROSPECTIVE STUDIES 


• 

Fatten- 

1,2(3 male 

Initial mu 1114 14 

41 NS and 




Wrier, 

Ion g, hoc era eo 

phasic 

<20 ..... 

...-1-00 (17) 



•A aL 

65-64 y ears 

screening 

>29. 

,...1.15 (25) 



1970 

• f age in 

sod follow- 



* 


U.S.A.. 

1951. 

«p of death 




1 V 

(no. 


certificate. 





RETROSPECTIVE STUDY 

Patten- 

>60.000 male 

Initial college 


Death Rate* 

The 63 deaths from 

Barger 

University 

entrance 


Caere (J«) 

CewtroU («M) 

•eclosi** atroke 

• nd 

Student* 

medical ex- 

Stf . 


11.3 <p <0.01) 

Contributed to the 

William* 

followed u p 

am in at ion* 

Cigarette SU >10 per day . 20.9 

11J(P<0'-01) 

Stat Utica! sig- 

1«T 

to 60 yesrs. 

with folkiw- 




•iflceoee. 

UJS A. 


•p of death 




The IS death* from 

CH»). 


certificate. 




hemorrhagic 


Control*—' 
surviving 
clsumate* 
aye-matched. 


Stroke showed 

• • statistical 
•ig-nifteanc* a* 

• alogte group. 


1 Unite* otherwise spec-fled, .disparities between the total number of dealt* 
and the suea of the individual smoking categories are dee to the exclusion of 
«lth«r occasional. m iseeilaneoa*, mixed, or ei-*raok*n. 


IJiSl PAnrsBARcm. R. S., Jr., Williams. J. L. Chrome disease in former 
colWce students, V. Early precursors of fatal-stroke. American Jout- 
• nal of FubUc Health and the Nation'* Health 57(8): 1290-1203, 
August 1967. • 
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i£.*Peripheral arteriosclerosis represents the efleets on the vascu- 
l ^ ature of the extremities of the pathophysiologic processes which 
-- - produce coronary andiaortic atherosclerosis. A number of studies 
aavc been concerned with smoking as a risk factor in the dcveldp- 
| ‘ /J!; of this disease. Kanncij et at (05) observed, in the Framing- 

s * u d- v » that diabetes melliUi* and elevated serum cholesterol, 
‘ MS well as cigarette smoking, were also risk factors in the develop- 

- ' •*•=' .‘>f :. r. nent of peripheral vascular disease. 


v;£i' ' - 


male 


& 


m ’*peripheral arteriosclerosis), who had been patients at the Mayo 
. * ? Clinic between 1920 and 19-18. The diagnosis of this condition was 


■ ” W '» ■ J ■ ' 7 ' 


• r..V:i 




^4 


Clinic t 

based upon certain clinical criteria: the presence of intermittent 
• claudication, the marked diminution or absence of lower extremity 
arterial pulsations, and objective trophic manifestations of per¬ 
ipheral limb ischemia. Smoking information was available on 401 * 
patients. These patients were compared with a control'group of 
350 Mayo Clinic patients of similar age who showed no clinical 
ji evidence of vascular disease. It was founds for males under the 
*ge of 60, that *2.5 percent of the cases and 25 percent of the con¬ 
trols were nonsmolters. However, no difference was noted between 
the percentages of heavy smokers in each group. The authors also 
i!/ , implicated high blood pressure and elevated serum cholesterol as 
risk factors in 1 the occurrence of this disease. 

Bcgg (J 9 ): noted similar findings in a Study of 294 irate patients <lri' T- B. CJurMtenitie* ofjnen, %-ith intermittent claud ilea*., 

with intermittent claudication who were patients at the Western 
Infirmary in Glasgow, Scotland.! In comparing the smoking his¬ 
tories of 100 patients with this complaint with those of U6 healthy 
male control, the author! found that 1 percent of the patients and 
' 21 percentofithe control* had never smoked. A total of 42 percent 

of the patients smoked more than 20 cigarettes per day while only 
24 percent of the control* had a similar history of Heavy smoking; 

The author concluded that smoking, white rot a prime cause of 
.1 peripheral arterialidisea.**,,is a significant cofactor in its develop* 

•' ^ jn«nt in almost all leases. The author also noted obesity, high blood 
- pressure, and etevated serum cholesterol as risk factors. 


Source: https://www.industrydocuments.u 



Juergens, et al. ($9) reviewed the records of and contacted 478 <**> Jutmens. J. L*» Barker, N. W., Hines, E. A., Ja. Arteriosclero^s 
. t . litcrans: Review- of 520 ca«» with ipecial reference ta paths?: 

ale patients- with arteriosclerosis obliterans (a severe form of J “ r UcU>vu cirtuUtton 21 (2): 15S-19S, February 1 *; 






1971 Page 438 


• - ■ ; I 


Schwartz* et al. (/££) compared the prevalence of risk factors (?•* *3) .Schwartz. D., Lellouch, J. t Ancuera, g., Richard, j. l., rkauaiont, 
in four £ roups of subjects: 111 cases with arteriosclerotic disease ^ M Ftiolojrie compare* de l'artenopathie obtitcrante dcs membres 


of the lower limbs, 551 cases with coronary arteriosclerosis, 58 
cases with both conditions, and finally an .indefinite, number of 
control individuals who had been hospitalized for injuries. The in- 
‘ vest i gators reported that certain risk factors, including hyper¬ 
cholesterolemia, hypertension, and cigarette smoking, were signifi- 

‘ cant in both coronary and lower limb'arteriosclerosis. The authors 
noted that the inhalation of cigarette smoke appeared to be an 
important risk factor for coronary arteriosclerosis up to age 55 
while in arteriosclerosis of the lower extremities* inhalation ap¬ 
peared to increase the risk even in the older age groups. 

Widhicr, et a!. compared 277 male patients with arterial <«*> 

occlusion of the limbs as demonstrated by aortography or osciliog- 
rapny with 2,0S2 men demonstrated by oscillograph*- to be free of 
arterial disease. The authors found that cigarette smoking, parti¬ 
cularly heavy smoking, was significantly more frequent among the 
cases with arterial occlusion than among the controls. Increased 
■ beta-lipoproteins and systolic hypertension were also found to be 
wore common among the cases. 


infcritiars ct Farter iopathie coronarienne. (Comparative etiology ' ' 
of lower limb obliterative arteriopathy and of coronary artcriopathy.) v 
Archives dcs Maladies du Coeur 5S: Supplement No. 3, 24-32, 1965. 


, Duchosal, F., Flgchl, S.-C. Risk fac- 
tors in arterial occlusion of the limbs. German Medical Monthly 14 
(10): 476-479, October 1&G9, . • • 


T ■ 
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Experimental Evidence 

A number of experimenters have investigated the acute effects 
of smoking or nicotine upon the peripheral circulatory system. 

These investigators, as listed'in table A SO, have measured effects 
in terms of alterations in skin temperature and blood fiow as meas¬ 
ured by plethysmography, radioactive iedinated albumin clear¬ 
ance, or radiosodium clearance from the skin. The majority of 
these studies have shown significant decreases in peripheral blood 

flow and skin temperature upon smoking, particularly in persons « 

without manifest peripherallvascular disease. The study of Freund 

and Ward {68) demonstrates the difference: in* peripheral vascular vf*3) Freuno, J., Ward, c. The acute* effect of cigarette smoking on the 


reactivity found between normals and patients with arterioscie- 
|jg>tic changes in the vessels of their extremities. The work of 
Stromblad (J81) on blockade of this response with automatic sys¬ 
tem b!ockcr3 indicates that the reactivity of these vessels is sec¬ 
ondary to the local release of catecholamines. .Most probably, the 
degenerative changes associated with this disease create a stiffen* 
ing of the vessel wall and prevent rapid alteration* particularly 
dilatation, in response to the catecholamines liberated by smoking 
or nicotine. 


THROMBOANGIITIS OBLITERANS 
Thromboangiitis obliterans (BuergeFs Disease) (TAO) is an 


digital circulation in health and disease. Annals of the New York 
Academy of Sciences 90(1): £5-101, September 27, 19G0. 

(251 ) STROM3lad, B. C. K. Effect of intra-arterially administered nicotine on 
the blood flow in the hand. British Medical Journal li 4Si—135, 
February 21, 1959. 


hk 
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O 

8 

Cl 

o 

i 


uncommon obstructive vasculitis primarily involving the arteries 
and veins of the extremities. Severely affected patients may even 

lose their limbs secondary, to ischemic changes. Much discussion . . 

has centered upon the question as to whether this disease is a clin¬ 
ical and pathological! entity separate from peripheral arterioscle-^ __ 4 

rosis. McKusick, et al. {1J8) consider it to be a distinct entity Ji:sy McKusick, v. a., Harris, W. s' Orrrscx, o. E, Goodman, R m 
while Eisen (57) concludes that TAO is the acute inflammatory 

phase of severe arteriosclerosis. • tion isi(i) : s- 12 , July 7* toc;y . assocw. 

Clinically, it has bean shown that smoking aggravates this dig Ejs ^ N * Coexistence of thromboangiitis obliterans and arterio- 

-sc and' cessation of smokin; frequent* aid* in complete or par " "* Am "“ la 

tial remission. Razdan, ct al. (25J) and Brown, et al. (22)' lOund Kazoa-n;,a. N\, Singh. R . P., Scivastava, V. k. Thromboangiitis „bU- 

▼erv few nonsmokers in groups of patients diagnosed as having terans - A clinical study of 125 cases. International Surgery Builetili* 

typical TAO. A recent stud 'y from Israel ( IG ) involved a case- l22 ' 120 ' February 1907. 

control comparison of 4G patients with TAO and 32 matched-am- Srxiwooo. R. A Harrison-, C. V., Marti*, P. Throm- 


control comparison < 

. trols. Although the controls were found to smoke less per day than 
the patients, this difference was not found to be statistically s*. 
Bi(leant. However, 100 percent of the sni»kin« patients and only 
72 percent of the sniokim: controls were inhalers, a difference sic- 
nifiennt at the 0.02 level. , 


boangiitij obliterans. British Journal of Surgery 56 (1): 56-63 
January 1069.1 " ’ 





Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0DDO 
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Site of Action of Nicotine. The last sentence of the paragraph was not 
- — ■ — -made by (181) Stromblad. As a matter of fact, Stromblad was not certain that 

nicotine caused the release of catecholamines and could not exclude a second 
mechanism. The 1971 document wa.nts to protect the concept that nicotine 
primarily causes a release of catecholamines at the blood vessels. 


/• 



—. 1 Discussion 

Nicotine has been thought to cause a peripheral 
vasoconstriction by way of the sympathetic nervous 
system. The present report shows that nicotine causes 
an immediate vasoconstriction in the human hand when 
injected into the brachial artery. This clfect is likely 
to be due to a direct peripheral action of nicotine, 
especially as vasoconstrictor responds were absent from 
the contralateral hand. 

According to the calculations of Boyle ei of. (1947), 
based on the findings of Buumhcrgcr (1923): smoking of 
cigarettes with inhalation will give an absorption of 
nicotine equivalent to 2 nig. of nicotine bitartrate a 
minute. The Bow’ in the brachial artery at the site used 
for infusion may be about one-hundrcih of the cardiac 
output, and hence smoking would correspond to an 
infusion of some 20 /ig.num in this artery. In the 
present experiments this was just about the threshold 
dose for vasoconstriction in certain individuals. 
Moreover, it is quite possible that during prolonged 
smoking there mas be an accumulation of nicotine in the 
blood, causing a higher dosage than calculated above. 
It is therefore likely that in some individuals the amount 
of nicotine absorbed during smoking is big enough to 
elicit a direct peripheral effect. These assumptions and 
calculations are not necessarily contradictory to earlier 
reports that sympathetic blockade abolishes the vascular 
circa of smoking, since there are great individual 
variations in sensitivity, and the early experiments with 
sympathetic blocking were nude in only a few cases. 

The mechanism of the peripheral action of nicotine 
is oot tno^rj. However, the presen: observation that 
symp.it hicoly tic agents prevent the vascular effect of 
nicotine is compatible with the assumption that nicotine 
lets by release of syrup uhiconumcttc substances (for 
references sec Burn and Randi 1953). These substancev 
may be released from the system of chromalhn cells 
lying close to the small vessels of the human skin 
(Adurm-Ray and Nordcnstami 1956) or they could be 
released from the store which has been found in the 
arterial walls (Schmuerlowy 1943). A release from a 



€ 


chromallin system would be consistent with the finding 
that ganglion-blocking agents prevent the clfect of 
nicotine. 

Another possible mechanism of the peripheral action 
of nicotine would be by excitation of a peripheral 
nervous plexus containing ganglion cells and adrenergic 
terminals. But so far no such peripheral nervous plexus 
has been definitely demonstrated (Folkow, 1956). 

Summary 

Nicotine was found to cause vasoconstriction in the 
hand when injected into the brachial artery ; . The 
threshold doses varied greatly between individuals, but. 
at least in some, the amount of nicotine assumed to be 
absorbed during smoking would be enough to cause 
vasoconstriction via a local mechanism. Sympathico- 
lytiet and ganglion-blocking agents abolished the elTcct 
of nicotine. This appears consistent with the assumption 



thjt nicotine causes a release of sympjthicomimctics 
from the chromallin system in the human skin, but 
. could also be explained by the existence of a peripheral 
■'■■cf, nervous plexus containing ganglion cells. ^ 




>ource: https://www.industrydocumerits.ucsf.edu7docs/mRU0D0 
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CARDIOVASCULAR DISEASES 
* SUMMARY AND CONCLUSIONS 
Coronary Heart Disease 

!♦ Data from numerous prospective and retrospective studies 
confirm the judgment that cigarette smoking is a significant risk 
factor contributing to the development of coronary heart disease 
including fatal CHD and its most severe expression^ sudden and 
unexpected death. The risk of CUD incurred by smokers of pipes 
and cigars is appreciably less than that by cigarette smokers. 

2. Analysis of other factors associated with CHD (high serum 
cholesterol, high blood pressure, and physical inactivity) shows 
that cigarette smoking operates independently of these other fac¬ 
tors and can act jointly with certain of them to increase the risk 
of CHD appreciably. 

3. There is evidence that cigarette smoking may accelerate the 
pathophysiological changes of pre-existing coronary heart disease 
and therefore contributes to sudden death from CHD. 

4. Autopsy studies suggest that cigarette smoking is associated 
with a significant increase in atherosclerosis of the aorta and coro¬ 
nary arteries. 

5. The cessation of smoking is associated with a decreased risk 
of death from CHD. 

# Experimental studies in animals and humans suggest that 
cigarette smoking may contribute to the development of CHD and/ 
or its manifestations by one or more of the following mechanisms: 

a. Cigarette smoking, by contributing to the release of catechol¬ 
amines, causes increased myocardial! wall tension, contraction 
.-“locity, and heart rate, and thereby increases the work of the 

7 ‘ fc-art and: the myocardial! demand for oxygen and other 
nutrients. 

b. Among individuals with coronary atherosclerosis, cigarette 
smoking appears to create an imbalance between the increased 
needs of the myocardium and an insurfioient increase in coro¬ 
nary blbod flow and oxygenation. 

C. Carboxy hemoglobin, formed from the inhaled carbon mon¬ 
oxide, diminishes the availability of oxygen to the myocardium 
and may also contribute to the development of atherosclerosis. 

d. The impairment of pulmonary function caused by cigarette 
smoking may contribute to arterial hypoxemia, thus reducing 
the amount of oxygen available to the myocardium. 

t. Cigarette smoking may cause an increase in plhtelet adhesive¬ 
ness which might contribute to acute thrombus formation. 




Cerebrovascular Disease 

1. Data from numerous prospective studies indicate that ciga¬ 
rette smoking is associated!with increased mortality from cerebro¬ 
vascular disease. 

2. Experimental evidence concerning the relationship of smok¬ 
ing and cerebrovascular disease is at present insufficient to allow 
for conclusions concerning pathogenesis. However, some of the 
pathophysiological considerations discussed concerning CHD may 
also pertain' to the relationship of smoking and CVD, particularly 
cerebral infarction. 


Non-Syphilitic Aortic Aneurysm 

Cigarette smoking has been observed to increase the risk of 
dying from nonsyphilitic aortic aneurysm. 


Peripheral Vascular Disease 

1. Data from a*humber of retrospective studies have indicated 
that cigarette smoking is a likely risk factor in the development 
of peripheral vascular disease. Cigarette smoking also appear3 to 
be a factor in the aggravation of peripheral vascular disease. 

2. Cigarette smoking has been observed to alter peripheral 

blood flow and peripheral vascular resistance. y ' * >v>;. 
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Conclusion. After the appearance of the 1971 Document, Seltzer wrote 

letter to the New England Journal of Medicine (288: 1186, 1973). 


SMOKING AND CORONARY HEART DISEASE 

To the Editor: In many, but not all, countries, cigarette smokers 
have been found to have higher rates of coronary heart disease than 
nonsmokerc. 1 Even though dose-response relations and data on for* 
mcrcigarcttr smokers show a number of inconsistencies^- 1 cigarettes 
have been accepted by the Public Htalth Service as “one of the 
major risk factors contributing to the development of.. * [coronary 
heart disease].'* 1 

One of the particular strengths cited in governmental statements 
on cigarettes and lung cancer has been the interpretation of secular 
changes in lung-cancer mortality among British doctors, likening it 
lo “that of a controlled cessation experiment.”* As shown in Table 
I,* mortality from this cause decreased by 25 per cent over a 12-year 
period in which the prevalence of cigarette smokers in the same pop¬ 
ulation decreased by close to 50 per cent. 


Table 1 l Mortality from Lung Cancer and Coronary Heart Di$- 
~ ease (CHD) among British Doctors 35 to 84 Years of Age. 1 


Prevalence of 


AcE-SiANDARi)i7En Mortality 


CicaretttSmoiurs 

(Rates/1000/YR) 


r 

% 

period 

■ 

CHD 




Cancer 


1951 

41.3 

1953-57 

1.10 

5.19 

1957 

32.9 

1957-61 

0.85 

5.64 , 

1966 

21.3 

1961-65 

0.83 

.5.59 

* 


% 





change 





lst-2d period 

-23 

+ 9 

' 


2d-3dpcnod 

- 2 

-l 



1st-3d period 

-25 

+8 


Now, if cigarette smoking were indeed clearly linked to coronary 
heart disease, by the same Idgic^pne would have expected to find a 
decrement in mortality from this oauStro'vcTjJiis period also. But in¬ 
spection of these dina (Table t) reveals that,^nsTCwi-oEdccreasing, 
mortality actually increased by some 8 per cent. 

Thus, the type of epidemiologic observations that provided the 
basis for the statement, “the reduction of rates experience in ex- 
smokers ... is clearly shown in the case of lung cancer to be a reflec¬ 
tion of significant change in risk," 4 lends no support to the current 
enthusiasm for cigarette smoking as a major risk factor in coronary 
heart disease. 


poston, Mass. 


Carl C. Sfxtzf.r, PhD. 
Harvard School of Public Health 
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(<0> English, J. P., Willi us, F. A-, Bekkson, J. Tobacco and coronary 
disease. Journal of the American Medical Association 115(16) : 

1327-1329, October 19: 1940. 

(IJi) Mills, C. A., Porter, M. M. Tobacco smoking and automobile-driving 
liresj in relation to deaths from cardiac and vascular causes. Ameri- 
eaiy<Journal of the Medical Sciences 234(1)35—13, July 1957. 

(W) Buechley, R. W Drake, R. M., Breslow, L. Relationship of amount I 

of cigarette smoking to cornary heart disease mortality rates in men*. i 

Circulation 18 (<6J: 1GS3-109O; December 1953. 



Table A 6 .—Coronary heart dig eat* morbidity a: id mortality—retrospective studies 


{Actual number of cues shown in parentheses)* 

[Ski s= Smokers NS — N oar cokers EX = Ex-smokers] 


Author. 

" l«r. 

country, 

reference 

Ho no be r sod 
type-of 
population 

Data 

collection 


Cases (percent) 



Controls (percent) 

Comments 

Eo*lub 

1,000 bii with 

Cate select ton 

A** 

Ptrctnt Smoker# 




PcrcrvU Smokers 


St si . 

manifest CHD, 

from Majo 

40-49 . 

.79.7 f 1 ST > 



ClA{3Q2):(p<0.001> 


1940. 

40 y* i«r see. 

Pound4- 

50-55 . 

.74.7 (3l2> 



ft.* (971) (not aignitleant) 


USA. 

Co^t.-.U: 1,030 

tioo files. 

40 or over .. 




CIA (327) (not significant) 


« («». 

male non-CHD 

Controls: 

All area .. 




CCA 

(PCO.OI) 

• 


patients. 

same year 

of admis¬ 
sion age- 
matched. 






9 


UilU sod 

474 white male 

Undefined. 


40-4* 

tO—SB 

19-fl 

70 t st ar 40-if 

jo-ii *o~t» to 

•c ever 

- ^ Porter, 

1557, 

coronary deaths. 


Mt 

«« 

«us> 

(151) 

1S.3Q 

(130) (216) 

(144) (114) 

(48) 

44 IX 

UjS A. 



Alldff areltes 

... sin 

12:23 

47.02 

13,44 70 *3 

59.94 43 AC 

14.41 

U*i). 



Pipes, eiyara 


It'll 

32.61 

47.70 5- 24 

14.47 XI. 04 

C9.41 

Buechley 
•l si.. 
1948, 

Malej rrporttnf 

CKO ta California 
Health; Survey. 

Question¬ 
naire and 

NS . 

.2D.4 (23) 



NS ... 

..421(41) 


<20 .. 

.41 | <C9) 



<1J .. 

.42 1(44) 


interview. 

>20 . 




>« - 



- U-S.A. 

with matched 









Ul>. 

camlruU from 

lame survey 
(Induced those 
Surviving ftral 
myocardial 
infarction}. 
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Table A7.— Difference* in serum lipids between tmolern and nonsmokert (conL) 
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(O-H 

«#ch group. 

1961J 

Blair* 25-45 


tA 

tE 

A 

E 

A 

Z 

A 

£ 

f A—African. 

South 

yt«n of tet. 

NS . 

.. 119 

197 

222 

24* 

2.83 

384 

1.76 

4 69 

(E—European. 

Africa 


“Heavy** SM 

.. 1S6 

213 

204 

236 

3.82 

4.40 

4.07 

1.40 





Kon Uinta. 
1952, 
Finland 
<l«). 


Bio mat rand 

and Lundmao. 
19CC. 

Sweden 

IM1. 


114 male military 
recruits 18-25 

year* of age. 


18 monoiygotic 
twin pair* and 
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rov a fajeiarov. (Blood scrum lipids in nonsmokers and smokers.) 
Bratistavske Lekarske Listy 50(3) : 3S7-092, September 3, 1968, - 

. . 


lp0Sp50*«8 



source: https://www.industrydocurnents.ucsT.eciu/ci 
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Table A7 .—Differences in if rum lipids between smokers and nonsmokers (cont.) 

.5 lActual auiuWr of Individual! i^o«n (n ptrmlbnn) 1 

(SU = Smoker* NS ■= Nbniraokera) 


Author. year, 
country. 

• reference 

Number and 
type of 
population, 


Result* 


Comment* 


Hodirlewaki 
and Melee, 

1069, 

Pule (id 

U«). 

140 male* 2D-C8 
yean of age. 

Serv m. -c 4 &U • f wr 0 4 

NS (30) p<0 0i 
Heavy a moke re 

Seram /?<Io-fipopra(etn« 
NS p<00! 

Heavy amokere 

Serum /ree ftttg •eidt 

NS p<0,01 

Heavy » m ok era 

1 

1 

i 

1 

1 - 

i ■. • 

« 

Kjcljam, 

IOCS, 

934 employers of 
various firm* 

NS (196) ....... 


Serum ckoltttcrol mg. pereeuf 
. HI) 



Denmark 

In Copenhagen. 

SM (733) . 


u*\ *< mi 







V 


Peiner 

and BillimorU. 

i#;o. 

England 

Oil*. 

44 male and 
female healthy 
volunteer* 19-30 
year* of i(i. 

NSI20) .. 

Lirht SM(17> ... 
(Over 7.1 
ctga ret'.«/d»y ) 
Heavy SM (37) .. 

. (Over 23 4 

cigarette*/day) 

Serum ehoUgt<r«t J«r»"i triplyrerviea Tclal gkoiphofc? idC* 

V ere end mg, percent mg. percent 

174.1 <8.4 193.4 

.... 171.1 <1.4 I**.* 

.... *00.0 PCO.OS *7.4 p>0.« tlS.e p<0.«41 

Significant figure* refer to 
heavy amokere a* compared 
with (too amok era. 

_ #• 


>Unlna otherwise apeeified. diapmritlei between the tctal number of caeca 
lad the aum of the individual amokinff categories are due to the exclusion ■ 
of either occasional, omeelUneou*. mixed, or cx-*rru>kera. • • .• 





(133) ifoDZELEWSKI, A., M ALEC, A. Zachowanic sie niektorych lipidow we 
ikrwi u palaczy. (Patterns of certain blood lipids in smokers.) Wiado- 
/mosci Lckarskie 22(3) : 229-233, February 1,1963; 

(J5J) POZN'ER, H., EiL'LiMORfA, J. D. Effect of smoking on blbod-clotting and 
lipid and lipoprotein Uvels. Lancet 1(7650): 1318-1321, June 20, 

— 197 °* 

(5tf) Edwards,,F. t McKeown, T. f Whitfield, A. G. W. Association between 
unoking and disease in men over sixty. Lancet 1; 19G-20Q, January 
24, 1959. 

(JJ) Clajuc, V. A., Chapman, J. Mi, Cqulsqn, A. H,. Effects of various fac¬ 
tors on systolic and diastolic blood pressure in the Los Angeles 
Heart Study. Journal of Chronic Diseases 20: 571-531, 1967 . . 


Table A8 .—Blocd pressure differences between smokers and nonsmokers 

(Actual tumber of Individuib ah own hi pmaUina) 1 


[ 



* 

ISM = Smoker* 

NS — Nonsmoker*} 



Author, year, 
country, 
reference 

Number and type 
of population 


Reaatt* 

V 

Goaautti 

Da * her et at. 
19S9. UjS-A. 

1 ,*53 male 
and female 


Syatofie klood pr*e«wre 
Ape# fMI 4M» 

_____ IMA 143.0 

No association found 
between ayitollc blood 
prevail re and amok in*. 


—* r t*p* nL t ^ 



140* 


e racuin* am. 



1(4 • 




ta-isd&t) .-.. 


U1.4 






13S.0 
• 141.1 









_ riT . . 

And <iftr(123 ) 1 


141.1 







Edward* et aL. 

liud • 

1.73T male 

Prgpattur* *f metre wiih "1/vprrlrutfV (^f O0/*£lOO 

V<t ____ 17_2 n.rr.nt t 1S1 1 

•t*•.//<;.) 


|f|L 

gcoeral prac¬ 
titioner* over 

40 yeare of are. 









* ' .. , 






Karvonen et ai., 
IMS. I inland 
1ST). 

52S maiea In 

various regioa* 
of TinUnd 

NS ... 

Syefolic bl*yd pveeauee 
IFeif fialmd £"«•< AmLind 

.... 110 2(41) 1(2:4. (39) 

Ktfriftki 

122.1 (42) 

No data oa pipe and 
elc«r amokere. No 
at atUUcal aignlfleanM 


10-U ytira of 


NS 

£M 


*47 

Hi 


135.4(103) 

Disetolte bfjoJ pr«M«n 
«.» 


mi(Ui) acted. 

IM 

*«.* 


Clark at at.. 

1,459 mate civil 


Jtfrea eyaioi*# 

Xian duutolie Nonamoker and amokvr 

1147, U S A. 
I4TL 

•crvinu. 

N3<72ft) . 

Mood-p rear* re 

Ofeod-preajMre group* were of similar 


611(147) .. 



10050S076S 



>ource: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 
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■* ' 

Serum Lipid Differences. The tabulated material of (151) Pozner 
and Billimoria was subsequently challenged by Howell in a letter to the 
Editor (Br Med J 22 April 1972). 



SmokJoj znd Vascular Diseas* 

Snt,—Your leading article (l Apr!, p. 3} 
states unequivocally, ~Thc medical pro¬ 
fession is the only professional group in 
which cigarette smoking has lessened ” with¬ 
out the support c t any references. I would 
doubt if each and every professional group 
has been adequately sampled acd reported 
OOL Smo^rn? end liecllh New 1 reports tHat 
after the publication cf the 1962 report there 
was ft sharp reduction in the number cf men 
tnaolcics cigarettes, a reduction maintained 
m social classes 1, II, and III. The pro¬ 
fessional groups fall in these classes. 

Your article goes cm to pcxnt out that 
Pozrrt and Billimoria 3 (in a small selected 
temple) found that ~f a sting plasma turbidity,. 
Cholesterol, and Z and pre-d lipoproteins 
were significantly increased in heavy 
fnx4ters,** but you failed to make the most 
important point thnr in male heavy smokers 
only pre-d lipoprotein means were sig¬ 
nificantly higher than tho-c of non-smokers. 
In ft sample cf 2d 33 middle-arrd males 
Howell* failed to find sim.hcan? corTekr on 
between s me ting and hifcmc-.iiobin, ES 
imm cholesterol, d lipcfnve.n, and uric 
*dd Weis. TSe coe strik:ng finding— 
camelv, a sign firantly increased white tr-jod 
Cell count in heavy urckcr*— caa now been 

confirmed by Corrc, Lellouch, tnd 
Schwartz.* In seme small way this may 
provide confirmation that the sample used 
by Howell was not atypical for males of that 
age group with an average smoking history 
extending over 20 years.—I am, etc., 

R. W.Hownx 

Tikhunt, B<rS» 

1 Royal Ccilear o 4 Phynciaat. tad 

&jrs. Lorwlon. I**'!man. 1971. 
t Portxr. H., an4 BUiifauria, J, D-, Ltnctt. 1970, 
I. 131S. 

* Howell. R. V . L*n«u 1 970. J, 131- 

• CorTe. F.. LtiJouchi J. t tod Schwuti, D.. L«c»r, 

1971, X 6J2- 
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Hypertension in Nonsmokers. The articles which do not show the 
health hazards of smoking are inserted in these tables. This is unfortunate, 
because the significance of the observations are lost and buried' underneath 
the selected' papers. The Results of (56) Edwards are as .follows: 


Hypertension 

In view of the continuous distribution of arterial 1 
pressure, a full assessment of the ctlcct of smoking requires 
a more critical appraisal than we can attempt here. 
Nevertheless the limited data available for the preliminary 
Dote suggested that, even when men are identified 
arbitrarily as hypertensive (that is w ith systolic or diastolic 
pressures above 200 or 100 mm. Hg respectively), a 
relationship to smoking was apparent. It was therefore 
thought worth while to use the data now available for all 
men over 60 for a more complete examination of this 
fcLationshipi 


TAIL* xi—moroariov or ws with mrrr* tension* acccedenc 

TO IMOUSG KAJUTI AND AGI 


" A«« 1 

(,«.» . 

! 

Men n«C « 

fta>4uxc < 

! Atm traotunf 

j A2 men wbo 
| hm ncm 

S Cfimin 

P>pe 

j Cif jrnix* 

■ 

* |4« j 

M4 j 

| IH 

. 14 S 

; 

214 

! 12* 

17 4 

l 

70-74 • 

1V«U 

4£> 4 . | 

! 3*7 1 

1 SI J 

* 

Jsi 

mr *1 

M 5 

320 J 

f 347 

Ml 

T ! 

>a j 

: 

1 7S*» 

l 27 a 

t 


table xji— rxoroimoN (%) or m/n with KYTtKTxssioN accoedlno 

TO XMOtING HABITS AND VXUAL CLASS 


SocUl 

dMi 

Men r<* 

Men tmoLinc 

AH men who 
bir* mrrrx 
j tnv'icd 

[ c^mn 

1 Cii»rtrte« 

; Pic< I 

I & II 

24 5 

149 

203 

21-6 

III 

31 1 

19 8 

2S-0 

302 

IV ft V 

24 1 

23 l 

24 1 

24 8 


Table XI gives the percentages of men with pressures 
above the limits referred to according to age and smoking 
habits. As would be expected, the percentages are much 
higher above than below 70^ although they do not appear to 
differ appreciably in the age-groups 70^74 and 75 and 
over. But' at all ages the incidence of hypertension 
lower in cigarette-smokers thaniin men not smoking. The 
frequency in pipe-smokers is intermediate between that of 
the two previous groups, but is much nearer to the level in 
cigarette-smokers than in men not smoking. In this case, 
therefore, unlike the two previously considered, the effect 
on arterial pressure seems to be common to cigarette- and 
pipe-smokers. 

The relationship between the incidence of hypertension 
and social class (ubhs xn) is not regular. High 1 pressures 
are, however, less common in cigarette-smokers than in 
men not smoking. 

Discussion 

Some of the criticisms of the evidence relating smoking 
to disease arc overcome by investigation of a random 
sample of the general population^ .By this method it is 
possible to examine the frequency of disease in smokers 
and non-smokers—a procedure less open to criticism than 
a comparison of the smoking habits of the a?:cctcJ indi¬ 
viduals with those of a control group. Already some fairly 


large populations have been assembled in which the inci¬ 
dence of mortality from specific diseases has been related 
to smoking. But data in respect of morbidity are also 
required, and the populations which can be studied are 
inevitably much smaller. In practice investigation of the 
effeers of smoking on morbidity in a sample of the general 
population is almost inevitably restricted to the common 
diseases. 

In the present assessment of the effects of smoking in 
1737 representative men over the age of 60, we have con¬ 
sidered only the eight most common diseases or dis¬ 
abilities. Three diseases—bronchitis, peptic ulcer, and 
hypertension—were consistently related to smoking 
habits. Bronchitis and peptic ulcer were commoner in 
men smoking than in men not smoking and increased in 
frequency with increasing amounts smoked. The inci¬ 
dence of both diseases w as higher in poorly paid (classes 
IV and v) than in well-paid occupations (classes I and 11): 
The relationship of smoking to incidence, however, 
appeared to be independent of social class. (Expressed 
differently, in all classes the frequency of the diseases was 
increased by smoking.) In general the experience of pipe- 
smokers w as about the same as that of men not smoking, 
the increased risks being apparently restricted to rigarette- 
smokers. The observations on bronchitis are consistent 
with previous reports fOswalJ and MeJvei 1955, Ogilvic 
and Newell 1957,, and those on peptic ulcer confirm and 
extend results described by Doll et ah (195S). 

The frequency of hypertension (arterial pressures above 
500.mm. Hg systi'licor 1*V> mm. Hg diastolic) was greater 
in men i»t smoking than in cigarette-or pipe-smokers, and 

in this case incidence was inversely relaxed to amounts 
smoked. This rinding w as observed in each of the occupa- 
tional groups considered, but there was no consistent 
relationship between incidence and vvul class. Pressures 
in men who had given up smoking were approximately the 
same as in those who had never smoked. These results 
suggest that the lowering of artcnal pressure produced by 
smoking is a short-term one and disappears after smoking 
is stopped for a period. 

For reasons referred to earlier, in interpretation of the 
effects of smoking the common conditions whose incidence 
was not associated with it—coronary-artc-y disease, 
arthritis, defective hearing, and defective vision—arc 
almost as significant as those which are. It must be 
remembered, of course, that observations on living men 
ire in complete; for example, there is a good deal of evi¬ 
dence that mortality due to coronary-artery disease is 
related to smoking tHammond and Horn l g 51, Doll and 
HiU 1956): Nevertheless the facts that the common 
diseases with which smoking is so consistently associated 
arc those in which anw'ralior respiratory irritant might be 
expected to be si grub, cant, and in which smoking had been 
mentioned as an xtiv'k'gical influence long before there was 
direct evidence, meet to some extent the reservation that 
smokers as a class may be genetically more susceptible to 
the diseases associated with smoking. ■ .' 
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Tabif. A3.— Blood pressure differences between smokers and nonsmokcr* {font) 

(Actual > ft titaWr of Individuals i!i!jwn In pirmta^ei) 1 
[S\t — Smok«n N3 — Non*moktnJ 


Author, Tear, 
country, 
reference 


Numberiand type 
«fp.>pu!alf.>n 


fUeult* 


Higgins and 

4,050 male and! 


Affe«.d]*tUi 


Aji sJyjtttd 


* 

Kjrlsfcuirg, 

fema'e resident* 


meats ry iiofsc blood preajure 

mea* diatUdic blood prserve* 


J3C7.U.S.A, 

of Tccu:.. »».S. Michigan, 



Ffinaifi 

HaU* 

Foeaie* 



1*3). 

lf*?3 year* of age. 

N3 . 

..lit.) (SCO) 

l4 8(l«Vi) 

Ufcl (360) 

12.1(1433) > 

<P<0.W1) 




Cigarette . 

.. 136,4(1424) i 

<1.4 (»H>) 

111.4(1424} 

79.0 (910) | 


Reid et el.. 

4T€ mill British 


Afeai* #v*te(ie blood prrecure 




The author did not* 

1947. England 

and 6-S male 


(cdjuited for dxStrtnct »«* weight) If mis diastolic t food pressure 

SM-NS blood pressure dlf. 

ti«>. 

American postal 


VK 

USA. 


UK 

X/-SA. 

(timers prior U> 


Workers 40-S3 

NS . 

.12*1 (45) 

114 8 (39) 


19 4 

81.0 

controlling (o'weight. 


fun of ai,e. 

1-14 grama 

m.: (2?) 

133.0 (€0) 


79.4 

82.1 

hut not after asich control. 



lb-24 grama 123:9(232) 

127.7 (ICO) 


784 

77:1 




>26 grama 

12:7iO (TO) 

128.1 (2 Id) 


77.5 

77:1 




All tniounU 129.1 (5191 

128.C (417) 


74.7 

1TJ 

* 


Tibtt.o. iaCT. 
S«Hra 


1)4 main in 

Cotebarg, Sweden, 


blood pm • nr« 

£i/o/£;rp(ij> 


lis-tat 

73-33(443) 


150-170/ 

ioo-uo{ttoy >iTS/>iisin) 


"»ber» In parentheses 
rtprnent total la blood 


OHii 

bom in 1913. 

NS . 


23.0 

25.6 

44.7 

prreaure group. 



1-14 cigarette* . 


29.9 

*64 

14.7 

The author noted ' 



>16 cigarette* . 


204 

16 6 

I7J 

g atepwiac decree** with 



Pipe and cigar 


8.4 

10.0 

.4.0 



u inokihc incrtucd. 


*Unle*a MhtrwiM epecifu-d. disparities bdwwn Ik* tot*.! number of in¬ 
dividual! and tk« lum oi the individual smoking categories are due to tba 
exclusion of either occasional, misceilaneoua, mixed, or er-smoker*. 

(J£7) TlBBLlS, G. High Mood pressure in men aged 50. A population study of 
men born in 1913. Acta Medica Scandinavica (Supplementum 470) : 
1-84,19S7i 



TABLE kVl.-~lncider.ee of netu coronary heart disease by smoking category and behavior type for men.59-49 years of age 

(Number* la parcntoe»e* are nuraber of CUD ease* ia each subgroup) 


Smoking f roup 


Behavior 

trp* 

Never 
• moked 

Former 
cigarette 
amok era 

Current and 

former pipe - 

*nd cigar only 

Cigarette* 

1-15 16-25 

26 and over 

Total 

A..... 

'S.SIS) 

13-4 (1} 

1.3 (1) 

14(1) . 154(16) 

144(16) 

94(46) 

p ... 

... 1.5(2) 

5.1 (3) 

*2(2) 

74(4) 4.1 (3) 

4.9 (4) ' 

14(18) 

Total . 

.. 2-9(7) 

9.1(101 

14(3) 

44(6) 14(13) 

10-4(20) 

•4(43) 





Analysts of variance 

table 


Source 



Sam of aqua re* 

d.f. ileanaauar* 

i F 

F 

Within cell*. 

Hegrr^iton on age. 

between smoking groups * . 
Between behavior type* * .. 
Interaction . 




24(6 O.C24 

1 4.464 

4 4.101 

1 4429 

4 4.079 

*1498 

’*41 

U.4S 

149 

4.001 

4.001 

4.001 

€.411 


* RaUa are age-adiuJted annual incidence pet liOOO men, effect but Ijnonnr interaction. tbu. yielding an -limaU of each nala *C- 

•Mean square* for -between smoking group*’* and "Between behavior lect ur,confounded by other significant mala effect*. 

mt9 <ac h computed eliminating the |«*r«l o«n and the other mala &OUSC*: Jenkins. C. D. «t aL <*0>* 

















1971 Page 447 


TABLE A1S, —Incidence of new coronary heart disease fcy smoking category arui behavior type for men 50-59 years of age 

(Nwmbm In parentheses »r* aumUr of CHD case* In *«b subgroup) 

* Booking group 


1 


Ber.svlor 

*ypa 

Never 

Smoked 

cigarette 

smokers 

former plj>* — 

and cigar only 

IIS 


28 and over 

Total 

A . ... 


13 c(g) 


l«.4(5) 

21. S 18) \ 

v *00(14) 

204(49! 
120(21) 
1C. 8 (70! 

B .. 


inn 

*1 4 (3) 

Total .. 

.. 11.1(9! 

14 2(9! 

14.9(111 

11.5(4) 

21.1 (7) 

21 3(10 

19.1 (6) 

26.0(19) 

Source 





Analyst* of variance 

table 





Sum of squares 

df. 

Mean ii;uare 

F 

F 

Within eclU. 



_ t _. 42 

ill 




Reg res lion on sge. 



0 t7T 

III 

fl.070 

* MS 

A lit 

Detwvcn smuiting group* * 
bfhtviuf typvi ^ , 



. a f'l 

1 

' 


•J1I 

9-ISI 




• 

9.101 

| t |f| 


Interaction . 




i 

9-295 

0.026 

444 

0J7 

0.040 

0.170 


‘Rates are •«:*** djuiied annual incidence per 1,000 1 men. 
l Mean *nu*.rrt tor "between > smoking groups'* *nd "between behavior 
l»p«'* ar* each computed eliminating the general mean and the other main 


effect but Ignoring interaction^, thus .yielding an eatiraate of each maio ef¬ 
fect uncanfounded by other significant main effects. 

SotiKCa: Jenkins, C. D. et *L 


:* .. 

Table A20.-—Fj-pen'merifg concerning the effects of g making and nicotine on flnimci cardiovascular function 

Author. 

I»»r, 

ecuntry. 

reference 

Number and 
typeof 
populition 

Smoking 

procedure 

Heart Blood 

fate pressure 

Cardiac 

output 

Coronary 

blood 

flow 

CommtaU 

Belie! 
st at. 
1*41. 
U.S-A. 

MO. 

1* experiments 
on dog* nfcicfc 

Lad undergone 
Corona r y 
. gitery liga. 
tloo up to 

45 days before. 

Inhalation 
of tobacco 

smoke is 
chamber. 
Nicotine 

Intravenous 
0.2-1.2 

Bip/kf. 

Definite Definite 

Increase. Increase. 

Definite Definite 

Increase. Increase. 

• 



Coronary artery ligation Increased Lhe frequency 
of nicotine-induced severe arrhythmias; these 
became less evident with Increasing time siaoe 
Bratton. 

Bum and 
Rand. 
1*58, 
England 

MU. 

10 rabbits. 

C experimental. 

1 cootrolj 

Isolated atria, 

Experimental 
animals pre¬ 
treated with 

Mitre peritonea) 
nicotine and 
• the atria of 
both groups. 

• seised and 
perfused with 
nicotine. 

. ♦ •* 


/ 

/ 

/ 

Isolated atrial spreicnen showed Increased rat* and 
Increased amplitude of contractions with admin- 
btrallon of nicotlb* proportional to prtlreat- 
Kent. Theme reactions were blocked hr reaerpine. 
tad the authors consider nicot.ne effects to be 
mediated by eat ee Kola mine release from chro¬ 
ma (on store In myocardium. 

"a 


W«U ct aL, 13 normal 

ItSI. adult mongTti 

U.3-A. dogs. 

MM). 


Coronary 

intra¬ 

arterial 

nicotine; 

L <L*-2.1 

gg-Ag. 

n. o ot-i 

gg/hg. 


Definite 

increase 

(systolic). 


L Myocardial contractility Ihereased 49-90 pep. 
Cent in 14/16 animals tested accompanied by 
ST segment depression and T-crave Inversion 
End blocked 1 by tetrset by Ism minium chloride. 

XL Coronary blood flow Increased 1 19 percent upon 
left clreumflea artery Injection: coronary blood 
Sow a Ho wed no change upon left anterior de- 
geending artery Injection, <4 observations on 
10 dog*. 

(Tetrseth/lamraonlilim chloride blocked CUF In¬ 
crease.! 

The authors found no evidence of corooary Ttt> 

•onatrtetiun In these healthy animate. 


M 

O 

O 

C/1 

© 


r 

Le 


v ....' .•.'..-"Vi. 

■ ■ ■; ■■ 

mps77wwwjndustrydocuments.ucsf.edu/docs/rrlkOOOO 
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Table A20 .—Erptriricnts concerning the effects of smoking and nicotine on animat cardiovv.cular function (c©>:(.) 


Author, 

mr. 

tountry, 

reference 

Number and 
trpe of 
popuUtlan 

Smoking 

procedure 

Heart 

rata 

BV>od 

pressure 

Car disc 
output 

Coronary 

blood 

Cow 

« 

Comm rats 

Forte 
*t it, 

two, 

USA. 

<«)- 

27 observa¬ 
tions on 6 

dofs. 

loirs venous 

Bicat In t up 
W 21 .& mr 

Clven e« 5 -lft 
#i At-/ 
minute. 


Definite 

Initial 

lacrceso 

then 

decraa*s. 


No change. 

No significant change la either left ventricular 
work or myocardi**^u*jgen extraction, ^ 


KWn »nd 21 adult dun 
Sherrod, 
i 960 , 

U.S.A. 

tmi. 


Cigarette 
•moke under 
positive 
pressure «U 
tear hcovtomy. 

Nicotine 20 
gy./kg. Intra¬ 
venously. 

Epinephrine I 
gg./kf. Intra¬ 
venously. 


Definite Definite 
Increase. increase. 


locreaso Effect* of cigarette smoke were duplicated by la* 

following tr**enou» nicotine end epinephrine, 

lucre*** During diarelle smoke Inhalation. it «n noted 

In blood that without Hood pressure or output chinrre, 

Pressure coronary blood flow did not Inert*.’* and that 

• nd cardiac white sdver** FKC change* were noted-the* eer- 

output, reUtrd n.orc closely with decreased csrdise «ty* 

Cm utilli*tioo tbsn with actual cardiac work. 


Travel I 

14 normab 

•t *L. 

rabbit* and 

19 SO. 

1 C rabbits 

U.SA. 

with severe 

(»«). 

<hole*:erol- 


iaduced athero¬ 


sclerosis. 


Intravenous 
nicotine 
0.01-0.1 m r . 


Definite Nicotine-induced coronary blood flow and heart 

lncrr«*« rate {heretic in the atherosclerotic animals re¬ 
in normals. guired 10 times and'Z tiroes, respectively, the 

amounts required In the normal animate. 


(«) For.TC. I. E. WILLIAMS, A. J. POTGIETER, L., SCHJUTTHENNEK. J. E. 

• Hafkekschjel, J: H„ Riegel, C. Coronary blood flow and: cardiac 

oxygen metabolism during nicotine-induced increases in left vcntricu- 

^ T 0 °- c Ar ‘ na i 5 ° f th€ Xew York Academ y of Sciences 90(1): 
17-&-18J, September 27, lOCOi . ; 

(124) Larson, R. K. f Fokuda, P., Murray,; J. F. Systemic and pulmonary 
vascular effects of nicotine in anesthetized dogs. American Review of 
Respiratory Diseases 91(4): 556-564. April 19G5. 


* 


Table A20:—Kxpermrentg concerning the effects of smoking and nicotine on animal cardiovascular function (cent.) 


Author. 

pear, 
•out nr. 
reference 

Nutuber and 
type cf 
population 

Smoking 

procedure 

Coon Caen la 


Belle l 

L 10 normal dogs 

Intraveuoua 

L 12 S percent 

Tha authors noted that: 


dal. 

II. 9 dogs at 

nicotine. 

Inert a** 

1 . The response of coronary blood flow to alee* 


mz. 

varying la- 

20 *r./kg./ 

n. * 2-5 percent 

tine resere bU-d that of anorejnie in the pr«»- 


U-S-A. 

terra Is /ol-i 

minute for 

Increase 

enee of coronary insufficiency. 


let). 

lowing coro- 

15-20 min Lite*. 

tll.fJJ percent 

2 . Tha greater the induced coronary impairment 



««nr artery 


increase 

the smaller the Increment In coronary blood 



ligation. 



lov. 



I 1 L 7 dog* with 






varying 



I . 



fra-ie* of 


. 




artificially- 






Induced coro- 



• * 



eary artery 






• arrowing. 





Leader* 

IS adult 

Left anterior 


Nicotine end norepinephrine both Increased coro¬ 


•ad 

mongrel 

descending 


nary vxscuIaj res is tenet and myocardial conCrae- 


Long. 

lota 

tntracoronary 


tn* force (the former measured hr a constant- 


MU. 


Injection of 


Volume variable-pressure ayaterol. Tha action cf 


. USA. 


■ lectin* or 


nicotine was blocked by prvtrvatmervt with hex- 


cm). 


norepinephrine. 


•methoniuna. pratoliaiun, reaerpine, or guasae- 






thidine. 


Larson 

1 * adult 

Intravenous 

Da finite Definite 

Systemic vascular resistance and pulmonary artery 


at at. 

mongrel - nicotine. 

inert as*. Increase. 

•nd left atrial' pressure* showed blphaalC re- 

“ 

IK 1 . 

dog*. 

0.02 mg./kg./ 


iponses, of Increase followed by decrease. 


USA. 


minute fur 




0*41. 


10-12 minute*. 






bource: https://www.industrydocunnents.ucsT.eau/ciocs/rriKUUUO 
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I.'IU K Ajlir •/*.Vj»mw4 lit* concvtmnglhc * fleets of gmuUitrj ujk/ nicotine on animat cardiovascular function (cunl.) 


Author. 

Fr*r. 

country, 

reference 


Number sad 

type uf 

> population 

7 dog* oM:)! Investigated 
(Rem In Jer etperienced 
caihetrrimion failures). 


Nadeau and 
Jimtt, 
1967. 

U-S.A- 

iu*». 

Romero and : 
Talc mile. 
1367. 
U-S-A. 
(Iff). 


16- experiments 
•a Isolated 
cat heart. 


22 mongrel dog* 


flmoklh* 

procedure 

L Cigarette amok* Inhalation 
to Isolated left lower h>b* 

• nj then blood perfumd coronary 
arteries. 

II. Cigarette amok* to reat of 

lung and then b'.uod parsed to 

tmtnl circulation. 

111. Nicotine perfused directly 
Into L ft coronary artery. 

Nicotine 0 0l-IO 0 >g. Into 
•Inus node artery. 


Nicotine in varying dose* la 
perfusate of coronary arteries. 


L (.141 Intravenous nicotine 

10 pg./Yf./minute for £-4 
minutes 

II. <•> Propranolol prttreat. 

•nent. then SO *g./kg./mlnute 
■ tooline for M minutes 


1. No change in coronary vaseulkr resistance. 

II. t/4 showed Increase in coronary vascular resistance due, according to 
the author, to general lymgstnetic nervous aysteoa stimulation. 

III. 4/i showed increase in coronary vascular resistance. The author* con¬ 
clude that the cardiac effects of tobacco arise almost entirely from 
the estracardiac aclluni of smoking instead of the direct response 
ef th* heart. 


Heart rata showed Initial slowing (due probably to vagal stimulation 1 fol- ■ 
lowed by acceleration (due probably to vagai paralysis and catecboUmme 
releaseJ. No ayetemlc blood preseura change* noted. 


Over i pg. of nicotine was found to produce an initial bradycardia asso¬ 
ciated with increased coronary flow, folkiwed by prolonged tachycardia 
with an initial decrease in corvnsry bU*>d flow followed by a pronged 
Increase, rretrealmer.l with hexamethonium or reserpioe pfever.ied both 
. the myocardialistimulation and the increase in coronary blood (low. The 
authors consider the action of nicotine to be a combination of a direct 
veeoconstrictiw effect and an indirect catechoUmine-releasing vaeodiiilior 

I. Nicotlna produced a definite increase In tb« force and velocity of left 
ventricular contraction. 

n. Octree tttient with propranolol produced (relative to result* of Group lit 
. (a) A further increase In left ventricular systolic pressure. 

(b) A decrease in velocity cf shortening. 

(«) A significant increase in left ventricular end-diaatolie pressure. 
The author* conclude that propranolol probably impairs the aorepmepcrin*- 
Uke effects of nicotine on the myocardium while enhancing ita peripheral 
Vasopressor effects. 


(f|) Folle, L. E., SaMasek, Mi, Aviado, D. M. Cardiopulmonary effects 
of tobacco and related substances. II. Coronary vascular ejects of 
cigarette smoke and nicotine. Archives of Environmental Health 
12(6) : 712-715. June lOfifi. 

{152) Put.i, P. S., Alamy, D.. Bing, R. J. Effect of nicotine on contractility 
of the intact heart, Journal of Clinical Pharmacology 8(5) : 235-301, 
Septembcr-October 1963. 


Table A20 .—Experiments concerning the effects cf mxoking and nicotine on animal cardiovascular function (coni.) 


Author. 

yenfi 

Couotry, 

reference 


Number and 
type of 

r population 

Beagle dogs with lesions 
Induced in myocardium by 
either: (1) Isoproterenol 
pTetrcstment. or <21 
ligation of the anterior 
descending coronary artery. 


Greenspan''Cardiac muscle isolated from 
•t eU the right ventricle of 19 

1969, adult dogs. 

U-S.A. 

<T4). 


Sapblr and 
Kapaport. 
|*S». 

V -S.A- 

kltt). 


M mongrel cate 


Smoking 
proc e-Jura 


L Normal* (3~€ pe T experiment); 
(a) ;4 ag ./kg. intravenous 
nicotine, lb) i*0 sg./bg. 
Intravenous nicotine. 

II. Experimental <l)i 4 *Z-/kg. 
intravenous nicotine 

Nicotine 2-luQ jig/ce. in 
Tyrod*'* solution perfusate. 


Nicotine £-17 sg./kg. injected ! 
Intraarterially to mesenteric 
Circulation. 


L (a) No evidence of irrhytbmlas: lb) A tingle or a (aw eetopU brats 
In 2/t normal dors. 

II. Extras*.tales noted in 2/3 animate during the Aral day after cessation 
ef the arrbythoiia Induced by the lesion alone, but eot It*.rafter. 
Tbeee end nicotine-induced arrhythmias were of e ahort duration. 


Nicotine perfusion produced: 

(1) An increase In myocardial contractile force apparently in depend rat 
©f adrenergic innervation. 

|1) An Increased sulomaticity of tha Purkinjc ilbcr ayitem apparently 
due to release of catecholsmiors from ebromstfio tissue atom. 

(t) A decrease in conduction velocity: 

Tha authora conclude that the Utter two effects probably predUpoae to ar¬ 
rhythmia formation. • 

I. Mesenteric Injection of nicotine was followed with 1-2 seconds hr: 

(a) Increased kft ventricular ■yttolie pressure ILVSP). 

(b) Increased’systemic resistance. 

(e) Enhanced myocardial performance, 
n. Left ventricular injection of: nicotine was followed bp: 

(O) Increased LVSP. 

(b) Bradycardia. 

<e> Enhanced myocardial performance «r«aUr thaw that seen i» 
mesenteric-Injected group. 

III. Prelrcatment with phcno*yb«ntatnin« diminished the increase la LVSP 

while propranolol prelrea-.ment diminished tbe enhancement of aur- 
ncardial performance while LVSP still showed a significant Increase. 

IV. Mesenteric sympathetic nerve section led to a diminished response. 

The authors conclude that the cardiovascular responses to nicotine may be 

• rurcgealc U» nature with receptors distributed l« certain abdominal 
arteries. 



1005050775 
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Tablb A20 .— Experiment* concerning the effects of smoking and nicotine on animat cardiovascular function (eo-nt.) 


Author. 

y<*i. 

country. 

reference 


}?i;rvfcjr aad 
type of 
population 


Leb rt aL, II monsrel difi and 

191®. CBF measured with use of 

U.S.A. Rb** tad difftUI counter. 

<m>* 


Cecilns 

procedure 


Nicotine 10® jrg./kc. for 
I minute Intravenously. 


Sou and 10 do fa undercolor 

Bint. Instantaneous coronary 

1970. trUritl flair measurement. 

UjSA. 
lift). 


Nicotine 10-I00 er- thtra* 
Coronary Injection. 


Effective Coronary Finer IECF) U that part of the total coronary doer 
(TCF) which U “effectIveljf' involved in nutrient exchange. 

Nicotine Injection was followed by: 

(1) 95,4 percent'Increase In TCF. 

(2) IU percent Increase in ECF. 

( 9 ) 13.1 percent increase In myocardial oiycrn consumption and aaatyaU 
revealed that capillary flow increased atmosi proportionately to my* 
•cardial oiyfen consumption whereas the increaa* in TCF waa far 
In eitni. 

(4) Definite Increase* In cardiac output, heart rate, left ventricular work. 
. and aortic pressure. 

Nicotine injection was followed by: 

(1) Increased contractile force. V 

It) Decreased myocardial contraction time. 

fi) Decreased time necessary to reach peak tens too. 

<4) Decreased total stroke systolic CbF. ^ 

(I) Increased total stroke diastolic OilP. « / 

It) Increased total stroke CBF. 

(7) Chances similar to intraarterial epinephrine. 

(I) Chances blocked by prntolimum . pretreaiment: * 

(!) No chance In heart rate or blood pressure. 

The authors conclude that catecholamine* released from the ventricular 
myocardium mediated these responses to nicotine. 


Table A21 .—Experiments concerning the effects of smoking and nicotine on the cardiovascular system of humans 


Number and 
type of 
population 


Sraokinx 

procedure 


Blood Elect roc* rdiof ram 

pressure bailie toe a rdiorvsm 


I. 29 healthy l standard and l 

■aaiC smoker* draicotioized 

21-40 years eiferett*. 

of are (aver* 

■ c« 42 ). 

n. 57 ms le patients 
with overt 
clinical CHD 
42-10 years of 
•ta (everare 
M). € were 
son smoker*. 


14 of 30 Kesithy 
adult mats vol¬ 
unteer s.noVera 
and nonsnnoker* 

who underwent 

successful 
Catheterisation 
1M1 years 
•face. 


1 cicaretta 
Inhaled at 
Intervals of 
2(1 seconds. 


L Increase. Increase. 


1L Increase. Increase. 


In* if o< (leant Increase. 
Increase. 


EKC: 

E 14/25 .bowed 
rlrnificant 
chances, 

XL Noeig* 
Bifieant 
chaDfea. 

BCG: 

L ... 

TL If/51 showed 
•Icaiflcaot 
chance. 


Devicotsniced cif a- 

retlri evoked chances 
•fa k»w decree 
bi norm sis and CHD 
Subject*. but in tb« 
latter croup there 
was no sirnirtenat 
difference between 
then* chaofes. 


Coronary vascular 
t, resistance fell 
lifniAcsntly. 
bfyocardial 0^ 

•safe underwent no 
significant chance. 
Pyruvate retraction 
fell al'fbiljr. 

Authors consider 
Inch of increase i« 
heart rate ar due to 
Warline apprehensive 
tachycardia. 


'is 


Source: https://www.industrydocuments.ucsf.edu/docs/rrik0000 




* . 








1971 Page 45 1 


e 


\ adie A21.—Experiment* concerning f he effects of smoking end nientins on ths cardiovascular system of hum ant ( cont .) 


Author. 

Tear. 

eountry. 

reference 

XumVru .4 
type 0 ^ 
population 

SmaVIny 

procedure 

Heart 

rata 

Blood 

pressure 

El^tTOcardiryraei Strok* 

balUit^card mgrara volume 

Cardiac 

output 

Coronary 
b’ wi 
Soar 

Co mm as t* 

Krcan 

«t*l., 

19£0, 

ll.S.A. • 
1 MU. 

T m*l-» with, 
history of 

EKC’proven 
KVocardiat 
Infarction 
Sndcryoiny 
urJilu ca¬ 
theter it at ion. 

2 i'.andard 
cigarettes In 

2 i minutes 
li.Laivd at 
minute 
{ntrrvaU. : 

Ceflnit* 
Inert aa*. 

Definite 

increase. 


lacrrua. 

Ho alynl4 
Scant 
ebaoya. 

Myocardial 0^ consump¬ 
tion roa« aiijbtly id 

S out of 1. 

The author conei-Ier* 
tbat the EKC thanfr» 
polrd on amok in y ara 
probably due let* to 
decreased coronary 









blood flow than to 









Increased work lied 





- 




(oayyrn need) ah<r« 







'n 


01 yyen supply does 
tot lacrmc. 






. 



Noted DO evidence of 






■ * 



■ayocardia L ischemia 
during smokier. 

Tbema* and 
Murphy, 
1350, 

flM). 

US clinically , 
healthy youny 

main. 

One standard 
ciyareti* 
imoktd at 

ova pace. 

■ ... '*k 

Definite 

Intrmt. 

Eednite 
inert at a. 

Definite 

iaerrua. 

Definite 

/ 

Pulie prenure abowad 
* decrease. 

Smokers rrspoodrd 
•lifhtly but liyjl» 
ftcantly mart 






4 

* 


actively than aoa* 
•moktrs. 




* 





SCC change* war* 


{186) Thomas, C. B., Murphy, E. A, Circulatory respons«s to smoking: in with iacreuiay 0 ^ 

healthy young men. Annals of the New York Academy of Sciences w*iyfct i: *ad ••mm 

SQ(1) : 266-276, September 27, 1960. «hoW*«*rcd. 







Taiile A21 .—Experiments concerning the effects of smoking and nicotine on the cardiovascular system of humans (cent.) 


Author, 

country, 

ttffKbt* 


Humber end 
type of 
population 


Srackfny 

procedure 


H«rt 

nu 


Blood EI-etroe» rdicTrfm 
|nuon boliktOcardioyraoi 


Coronary 

btood 


Vos Alia, 

The author 

Ctyarrt la 

Inc raajc. 

EKO: Siiyht BT N. 

EKC eh an yea man 

1«9. 

* Swedto 

uric* of 

• naoklny. 


• eyment \ 

4tprmlan 

prominent in yoasy. 
Clinically healthy 


•aperiment* 
par formed 
between 
1944-1955. 


• 

•edT-wav* 

Batten lay. 

yubjecta than in 

Older, babilual 
ymokcra. Intrm- 
-» Veaeui nicotine and 
amok toy thawed 
Identical tardus 
vascular effects. 

Saaokiay elicited 
ynylna pectoris 1 * 

» number of CHD 

pallets‘a. 

Inrtoctnd 

f normal male*. 

(a) 5batn raiokU'if. 

{*) Ho Ho ebaof a. 

(1) No chaser. No <hanr*. 

Cardiac output 

Yamamoto, 15 patient* with 


cbtaya, 

stiiurnl by die 


11C. 

Er c Und 

<«>. 


dirt Mr* not de- 
fiords lSr-«S y*ara 
of aft. all hiod^ 
anlt-httry 
cJyaretta amokera. 


(bl Non-inhalation 

•im ait I ivy. 

(c) 2 standard 

cigarette* la 
10 minutes. 
(4) Nicotine 0 4 
r{. Intra¬ 
venously. 


Ho eblaoy*. 


0>) Ho 

chanrc. 

<e| De-Anil* Widened 
increase. pub*. 

Pftuuri. 

(d| D<Anltt DrAnlta 

Incrtut. Increase. 


{%) Kstbion- Nation. 

(«) Deficit* DcflniU 

Utimii. Increaa*. 

<4) Deflnll* Dtftolt* 
fattmu. thane*. 


h* 

© 

s 


dilution technique. 
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TAIit.K: 

. h.*‘in rimeat* Concerning the effect* of smoking and nicotine on the cardiovascular system of humans 

Author, 

fear. 

Country, 

rrfvrcnce 

Number and 
type of 

population 

Smoking 

.'procedure 

Heart Blood 

rat# prrsiure 

Electrocardiogram Strok* Cardiac 

Ballistocardiogram volume output 

Coronary 

Bbc4 Comment* 

Cow 

rmivrnat 

1 . H >uhjfiterra 

Single cigarette 

Deftr.it* Definite 

I. 10 17 percent 


an.) 

wilhriinkal! 

■r.l irked at own 


pert a nt Increaie. 


Mulling* 

CIU». 13/ U 

rate in C-7 

in all in all 

inert air. 

■ 

fnnl. 

• muken. 

minute*. 

group*. group*. 


1V04. 

US. A. 

Average age 

3*3 5. 

11 . (patients 



1L later- In term*- 

1 


with angina 
pi-ctor-is, all 
smoke ra, ave¬ 
rage age 43.4. 

111. 14 patient* 

with history of 
definite myo¬ 
cardial Infarc¬ 
tion. all smok¬ 
er* average 
age 11 . 1 . 



mediate diet* 

change. change. 

IIL 1 per- 1 parcaal- 

Cent ". increase. 

Aocraue, 

# • 

" ♦. 

V 

Frank! 

1 male ar.d 3 

2 standard ! 

Definite 

Noelgnift- No signifi¬ 

Tie* author contrast* 

♦t*U 

femab patients 

cigarette* in 

Increase 

cant changr* cant 

this response with 


10 minute! at 
rut and under 
traded exercise. 


with hraLoi 
kiyoranl-al infarc¬ 
tion 48-60 years 
•face 2/8 non* 
amekiera. 

U71) Sen Gupta, A. N\, Ghosh;, S. P. Observations on some cardiovascular 
and biochemical>efleets of tobacco smoking-in health and in ischaemic 
cardiacs. Bulletin ox the Institute of Post-Graduate Medical Educa¬ 
tion and Research 9(2) : -J5-d7, April 1057. 


that seen among 
healthy young 
Individual*. 


\ 



o 


-_1 


Table A23. —Experiments concemihtj the effect* of smoking and nicotine on ike cardiovascular system of kttman* (co7tf-) 


• — Author. 
»e*r. 
country, 
reference 

Kuc.Ur tad 
type of 
population 

Smoking 

procedure 

Heart 

ret* 

Elood 

fmiura 

ClNlTfxirJiffrin 

ballistocardiogram 

Strok* 

volume 

Cardiac 

output 

CoTcnary 

blood 

Sow 

CotUDWlI 


Sen Gupta 

8 healthy male 

1 untipped 

Increase 

Increase 

No charge. 






• nd Choah; 

non smokers. 

cigarette in 

In aJ 

In all 







it«7. 

t healthy male 

4-7 minutes. 

groups. 

groups. 

8/8 ahowed ST 






India 

amok era. 




change*. 






Cini. 

C patients with 




All ahowed ST 







CHD, noutmukera 




and T-wa»* 







I patientx with 




changes. 







CHD. smoker*. 




AS Showed ST 







36—44 years of age. 




and T'-wava 
charges. 







Anno* 

etaL. 

ltd, 

U.S.A. 


10 male patients 1 atandard high 
with cia-siicftl nicotine ciga- 

angin* pectoris- retteih S 

32-59 yean of i|t minute*. 


Definite 

Inemie. 


De&nite 

Jncreaaa. 


(5) AroNOW, W. S., Kaplan. M. A„ Jacod. D. Tobacco: A precipitating 
factor in angina pectoris. Annals of Internal Medicine 69(3): 529- 
636, September 19C3. 


Product of uttotic 
Blood pressure cod 
heart role thowed a 
significant lucreoat 
«n smoking while left 
ventricular ejection 
time valuer did not. 

AU patient! developed 
• agiua more rapid!/ 
Wudcr a constant 
exertUe load if they 
had smoked befure 

ex treeing. 


Ktrrivan 

11C3. 

USA. 

U«). 


24 rr.al«c and 1 
female healthy 
■ rookera, average 
•fr, 44. 

• male and 2 
female healthy 
■aaiimAen, 
average age 33. 


2 Altered ciga¬ 
rettes in H 
mihuteo with 
aneaiurei taken 
at rcetand diliring 
•irrciir. 


Definite 
Increase 
under 
real and 
tiereiu 
eund Ilians, 


Definite 
Inc reaa! 
under real 
a.id etertlM 
CttHliiliMl. 


Cardiac 

Index. 

IkflnlU 
Utr*>t« 
•oder nat 
tad 

•xercta* 

Condition*. 


(102) KnimoAN, K., Jain. A. C., Doyle. J. T. The circulatory response to 
cigarette smoking at rest and after exercise. American Journal of 
the Medical Sciences 255(2); 113-119* February 1963. 


The Increase In 

Cardiac Index, heart 
rate, and blood 
preuure during 
•itrciae with smoking 
wm the aum of lucb 
Increase* leen with 
smoking or exercue 
aepa raltly. 

Helper group i ho wed 
increase* in peril 
phernl vatnlir 
ffwtlaianc!. 



Tps://www.industrydocuments. ucsf.edu/docs/rrlk0000 
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1 aiill A2K— hjpuimcnt* cvttcc ruing the effects of smoking and nicotine on the cardiovascular eyetem of humane ( conL ) 


Author. 

jrxr, 
ecu at ry , 
teferenca 

Ntsnber sad 
type of 
ptpulit.uo 

Smoking 

procedural 

Heart 

faU 

Blood 

proaura 

Electrocardiogram 
hai lutoca rCtugracn 

Strok* 

volume 

Cardiac 

output 

Coronary 

blood 

Cow 

Comment* j' 

Allison 
and itgth. 
19(9, 
USA. 

Ui. 

la hr*i<br mala 

luOjfCU. 

2 attndsrd ciga¬ 
rette* imoinl 
lit 12-16 minute 
period. 

Definite 

increase. 

ItiCtfUI. 



Inciseit W- 
lowed hr 
dccresje 

Within 20 
^jJouU*-, 


Definite decreass to 1 

pulroon»ry blood ■.* 

volume a* Indicated 
hy Impedance mrtbodi 
•f thoracic pulse 
volume. 

Aronoar tnd 

Svanton, 

19(9, 

U-S.A. 

(71. .— 

14 m»I<* pituDU 
with classical 
angina pectoril. 
a: -S3 yea ra of 
*—*r«. 

l low nicotine 
dtircttt la 

1 minute*. 

Definite 

Increase. 

Definite 

Increase. 





AH pttients developed 
angina sooner if 
they amoved before 
exercising. 

A run o w and 
Stenica, 
19 CO. 
U-S.A. 

it). 

ID rib!c patients 
with classical! 
m, ini Pretoria. 
12-13 year* of 

»««- 

1 non-nicotine 
(ifirdle in 

6 minute*. 

No change. 

No change. 





No difference noted 
in linear onset 
•( eiereUe-Indu :ad 
angina between 

Smoking and non¬ 
smoking procedure*. 

Marshall 

etaL; 

190. 

U.S.A. 

<«»). 

42 nor mote naive 

healthy male 
prisoners 

18-50 year* of 

12 r.onmolcrf. 

1C moderate 

amok era. 

IS heavy smokers. 

3/4 of one standard 
Cigarette. 

Insignificant 

inctttM. 

Imign.ftcant 

increase. 

* 


# 


Biocd prniutt response 
to cold prestov test 
noted to b* gre* ter In 
heavy smokers. 

Bresynfopsl fractions 
to 40 degree brad-up 
tilt more frequent 

In smoker*. * 


(J) Allison, R. D.« EtitH, G. M. Central and peripheral vascular effects f 

during cigarette smoking. Archives of Environmental Health 19(2): 

189-19S, August 19G9. ^ 1 v * . 

(7) Aronow, \V; S., Swanson, A. J. The effect of low-nicotine cigarettes 
on angina pectoris. Annais of Internal Medicine 71(3) : 599-601, 

September 1969. __ 

.(tf) Aeonow, V. S. f Swanson, A. J, Mcn-nicotinized cigarettes~and angina 

pectoris. Annals of Internal Medicine 70(6) : 1227, June 1969. 1 1 . ' —- 

• (J£9) MakSII ALL, W. J., Jr., Stanley, E. L-, Kezdi, P. Cardiovascular effects ' 

of cold pressor tests, -1.0* head-up tilti and smoking on smokers and ’ 

. nonsmokers. Diseases of the Chest 56(4) ; 290-296, October 1969. . 


Table A22, —Experiments concerning the effect of nicaRnc-or^tmoking on catecholamine levels 


Author, year, 
count ry. 
reference 

Number and 
type o f 
subject 

Procedure 

^UsolijN^^ 

Watts. 

I960, 

U.S.A. 

<*M>- 

11 dogs 

•.02-0.65 mg/kg. 

nicotine Intravenously. 

Nicotine administration was associated with significant Increase* in peripheral arterial 
epinephrine levels. Ganglionic blocking agenu prevented this effect. 

Westfall 

and V.’atla, 
1963. 

U.S.A. 

(*«>- 

22 mongrel dog* 

Cigarette smoking *U 
tracheal cannula; 
l cigarctte/8 minutes 
for 35 minutes. 

Regular cigarette smoke evoked a statistically significant increase in adrenal vein, 
vena eava, and fcraoisl artery levels of epinephrine. Corneille cigarette aiook'a evoked 
SO change. 

Wgalfall 
and Watts. 
1964. 

USA. 

iiti). 

21 scale volunteers 
approximately 25 
yecra of age; 

II 6:nirao«n. 

10 amok era. 

3 cigarette* smoked Id 

30 minutes. 

Smoking at rate anted for 2H hours evoked a significant increase la a r in ary aptn*- 
phrtne, but not norepinephrine Wvela. * _ 

Westfall cl *1. 
1946. 

- UjS A. 

Ilongrrei doga 

Standard cigarette mots 
(tpoiurt via endotracheal 
tube. Smok* Inhalation 
every third inspiration far 
t minute*. 

Emokv lohsJaUun evoked a rise lo cardiac output, stroke volume, blood pressure, and 
pbsms tiuehOiLrmine levels. Prctreatment «nh propranolol diminished the card's.* 
output and: stroke volume response* but loeressrd the blood picuur* response—the 
Utter effect due to the release of alpha-receptor activity by beta-blockade. 



Source: https://www.industrydocuments.ucsf.edu/docs/rrlkOOOO 
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Airtlii r, )*•»*, 
country, 
r«fvi*iic« 


Number and type 
of animal 


Procedure 


Result# 


Adlsr et at., 

nos, 

U;S.A. 

<*>. 


Hueper. 

WiJ. 

US.A. 

till. 


Kabbita 


Nicotine 1.5 mg. Intravenously in ( percent 
■oli^llon 4of 7 day* pvt wtck fvr noi« thaa 
' I months. 


The lu'hofi noud an erurionecrosu of tha aorta. affecting mainly the 
(aatr muscular layer*. MaeroicoptraJly, early changes tonttiiel «( 
inilliirrM of calcareous ridging and aneurysmal dilatation without 
Potable fatly dr generation or intimal discontinuity. Micro* cup. ceil*, 
•arty change* appeared in the motel* cell* of the media, and "chalky** 
depi'tiu wire noted between lb* elastic fiber*. 


I. 4 monf ret difi. Kkolina subcutaneously. Increasing doatfa up 
up to rs ec. (ft 5 percent roiutlun for 1 
month. 


I. 4/4 animal* died of infection and showed marked ed^ma and focal 
hyalmiiallon of the media of the eirta and large eUstie erteriee. 
S/S animat* were sacrificed and showed thickening and by a Uni ta¬ 
lks cf thy vral!a of the oercr.ary aruri-i and ednr.a c? the rnnlia 



2L 49 rata. 

Iocrraainf d<ke* up to 1 e«. of t percent 
poidlion for 1 month. 

• » well as endothelial proliferation of other arteries. 

II. Much i Lni aortic involvement than that found in the ddya. infre¬ 
quent arteriolar chance* consisting of fibrosis ar.d thickening of 
the niedia. 

Maslova, 

1954,. 

USSR 

(110). 

Rabbi u 

L (10) Nicotine aubcutaneut-ily 1 percent 
solution 0.2 «. daily (or 116 day*. 

11. (14) Nicotine ply* 0.2 %rams choksicro) 
®er day. 

IIL (10) Cholesterol only. 

L Aortic wait— acute swelling of c'aisljc fiber* with focal frag menta¬ 
tion and partial disintegration—no intimal fat dewont* awn. 
Coronary vessels—thickening of the vessel i wait—no fat deposits. 

11. Aorta—•'missive'* deposit# of “tSoiourar in the tntitna and * a.* a 
trasorum with “UnMetiing** of the aortic walL Coronary vrsiels— 
the larger vesicle ahowed moderate fat deposition and the imsller 
•esse la • bowed aw citing of the ela>tica. 

- Ilf. Aorta-—Isolated lipid Itpinilion in the arch and ascending portions 
only. Coronary vessel*—no fat deposition. _ '■ 

Czocbra- 

Lptnaain 

1959. 

U.S.A. 

««). 

Rabbit# 

I, (10) 1.0*. eboleaterolAUy for ICO 

day*. 

U. (101 Choleaterol plus 0.0015 g. Bteolin*/ 
day intravenuujly. 

III. (4) Nicotine only. 

Index of aortic lesion density (choleaterol infiltration): 

I. 2.4. 

IL J.4. 

HI. No aortic lesions noted. • 


(f) Adler, I., Hensel, 0. Intravenous injections of nicotine and their ef¬ 
fects upon the aorta of rabbits. Journal of Medical Research 15: 
229-239, 1906; 

(*6 ) Huctes, W. C, Experimental!studies in cardiovascular pathology. Vll. 
Chronic hicotine poisoning in rats and'in dogs. A.M.A. Archives of 
Pathology' 25: 846-S5S, 1943; 

1 Thienes, C. Hi Chronic nicotine poisoning. Annals of the New York 

Academy of Sciences 90(1) : 229-248, September 27, I960, 


TABLE A23.— Experiment* concerning the atherogenic effect of nicotine administration (cont.) 


Author, year, 

country, 

reference 

Number and type 
of animal 

Procedure 

, Result# 

Wenzel etaL. 
1959. 

U.S.A. 

Uif). 

Rabbit# 

I. (12) Control untreated. 

IL (12) Control diet plus 1 percent 

cholesterol and 5 percent cottonseed 

Oil added. 

HI. ( 12) Control diet plua oral 

nicotine 2.28 mg./kg./day. 

IV. (12) Regimen 11 plus oral nieoUn# 

2.28 mg./kg./day. 

V. (12) Regimen 11 plus oral niooline 

1.42 img./kg /day. 

VI. (12) Regimen li plus oral nicotine 

0.51 mg/kg./day. 

Cenerat findings: Marked aortic pathologic involvement was noted in all 
cholesterol-treated groups: however, no difference wna noted between 
Croup II. and Croups IV., V, and VI. 

Cardiac histopatholOgy: 

I. No change. 

II. Advanced atherosclerotic change# In Use subendocardial vessel*. 
III. Thickening and Abroaia of coronary artery small tranches. 
IV.-VI. Mori: severe changes with , greater fatly metamorphosis and 
. actual early myocardial necrosis, but so doae-dependent ef¬ 

fect# observed. 

Thienea 

1969. 

U-S.A. 

UH). 

Newborn rata and 
■lc«. 

Nicotine aubcutancuusiy up to 5 mg./kg. 
twice daily by the end of 1 moatb. 

Animats aulopsied at 1 year. 

No arterial pathology noted. Medial deceive rat ton seen n»rt frequently 
In controls, bog rn u that aider amaial# be used. 

Croagogeat 
<4 aL, 

1*65. 

Franc# 

irsu 

Male rabbita 

L (10) Nicotine subcutaneously 0.15 
mg./day. 

(10) Controls—saline injected. 
Sacrificed at from 20-110 day*. 

11. (27) Same as Croup 1. 

(27) Controli—saline Injected. 
Sacrificed at 99 day*. 

111. (C£) Nicotine subcutaneously 
•-J-1.5 mg./day. 

Sacrificed at 3M days. 

IY. (24) Nicotine subcutaneously 0.75 

Significant difference* in aortle aubendotfielial ftbroaia bet am control 
and experimental group* noted ernty in H and (V. In group IV. the 
a I cot lac-treated group showed *nor# severe changes. 


mg./day. 

(21) Controls—saline Injected, 
One-hat/ of each a roup ate ehuleeterok- 
enriched dirt (O S-1.9 prrcml choke- 
Urol added) ■ : 

Sacrificed at <0 days. 


1005050780 
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; *M•»'*;.* i.^/i f! i <4 uf btCottit* *i(»-'M fruiif.) 


Author, >c*r. 

Country, Number and type 

reference of animal 


Procedure 


trtulU 


H*«« «t *1., 
MM. 
V.8.A. 
U*l. 


Out VitoounD 

Control Control 
Cholesterol Control: 
Control Control 
CSoirtlerol Control; 
Cholesterol Vitamin D 
ChuhHtrrol Vitamin 0 


NVeliM 
L U) Control 
lit. (1) Cootrol 
lir. UO Nicotine 

IV. <151 Nicotine 

V. <«) Control 

VI. (14) Nicotine 

(Sacrificed at vsrlou* timet) 

Control—no treatment: 

Nicotine—subcutaneous In jections In oil— 
Increasing amount* 2 times per week. 
Vitamin l>—subcutaneous Injections up to 
I: 10* IV. 

Chok-»Un>l—250-530 nay. cholesterol added 
per ICO r. diet. 


I. Infrequent DiedU| (alclAc diseas* Without lipid loeafiratioa. 

If. No medial caUiflic disema* but (re-juent lotimtl atheroma formation. 

III. Rare eaietfle mejial de-generation: ro Intima] atfceron*U:uJ daraac. 

IV, 71.e Urreat number ©f at her omatoua lesion «. 

V. No media] calcine diieaie. 

VI. Consistent medial calcific disease. * 


Choi. 

1 S< 1 , 

Korea 

(it). 

Albino rabbits 

1. Nicutinel -6 my./ky./day intraperU 

tonea lljr. . . 

Cholesterol 1 r /day (In varyiny 
eum bination* with control,), 

IL Nicotine alone. 

QI„ Cholesterol alone. (Sacrificed at <3 day,) 

I. lucreaalny nicotine dosayea were associated with decreased athcrom* 
formation (findirtra rot statistically significant)! 
tt. Nicotine alone produced no atheroma formation but vi, associated 
with the presence of aortic medial calcification a&d ebdothcUal 
hyperptaiia. 

III. Chukaterol aldne waa associated with a deflate* locreate in atheroma 
formation. 

Stefanovich 

Female albino 

1. (101 Diet topple- 

PffCfnt Of oortic 

(o both stock and cholesterol-fed animat*, nicotine waa aiao noted to 

•taL. 

rabbi ta. 

merited with 2 0 


Increase aortic ttfgiyeend* content and to decr-aaa aortic free cha¬ 

Mfi*. 

, 

percent cholea- 

with 

ir* terol content. 

U-S. A. 


terol Nicotine In, 

atArrMcIeroria 

, 

UT»). 


tramuaculnrly 

I. 9.4 




1.78 my./ky./day. 

ir.«.? 




1/7 day,. 

m. o.i 

• 


• 

11. (13) Cholesterol 

IV. .. 



nnlr. 

HI. (10) Nicotine only. 

IV. (10) Control. 

(/jr) Pace, I. H., Lewis, L. A. t Moiku&dix, M. Effect of cigarette smoking ' 
on serum cholesterol and lipoprotein concentrations. Journal of tho 1 
American Medical Association 171(H); 1500-1592, November 14, 

1959: 

U04 ) KcrshdauM, A., Bfilet. S., Dickstein. E. R., Feinefrc, L. J. Effect of / 

cigarette smoking and! nicotine on serum free fatty acids. Based on a —-- 

study in the human subject and the experimental animal. Circulation 
Research 9 (3) : 631MS2S-, May 1951* * 

* (joi) Kxr-siiBAUMi A.. Bellet, S., Caplan, R. F., Feinsejms, L. J. Effect of 
cigarette smoking on free fatty acids in patients with healed myo¬ 
cardial infarction. American Journal of Gardiolcrv 10(2): 204-203, 
August 19G2 X£ * X ***' — £*P €rtment8 concerning the *r~‘ - 


?<ct of gmoA;i«y and nicotine upon blood lipid* 

(Hum«n Studies) 


Author, 

tear, 

country, 

reference 

Number and 
type of 
pop ulation 

Smokier 

procedure 

Ftasroa free 
fatty *cid* 

Serum 

cholesterol 

Scrum 

tHcbrccridca Other 

Coouneota 

Kate 

et aL, 

195*. 

U.S.A. 

U4r). 

IS male and 

T femald 

laboratory 

worker* 

17-51 yean 
•fat*. 

2 nonfiltered 
eiyarr.te* 
la 10 minute* 

•ad blood 
iereU 
measured 
•ver 315. 
minute 

Period. 


K«daftft 

, . • . 

1 

i 

Serum h'poprofn'na 

No chatty a (10 aubjccta). 


Kermhbaura 
at mU 
»«!. 
UJ.A. 
( 101 ). 

SI ms* 
patient* or 
•US IS-72 
year, of t;e, 

7 normal*, 

1 CU D. 

It other 
medical 
diayno'c*. 

L It subject* 
smoked 2 
non-filter 
«i pa ret tea 
in 10 
minute*. 

II. • control*. 

III. t aubjccta 
* rooked 8 

U(*n rut 

I. SSI mEo./E. 
II. *. 8 aEq./L. 
III. 272-2.5J4 
A&J/U 

No chaOfe. 

No chaoya. 

Tha ant bora consider the In¬ 
crease amony conuola ta be 
fuitofulUy. 


«ir*r«tu« 
to 43 
minute*. 


Kcrahbautt I. 17 male I,. II.. ,III.. ii«a« rue 

«t ptlitnti t non-filter I. H 6 S MFq./l,. 

1162, with healed In II. KDiiK^/L. 

ll.S.A. myocardial 10 minute*. HI. 232 aEoVL. 

(I9J). Infarction*. IV. NOamukihy, IV. 20#E^j./L. 

IL II non-CHO 

patient*. 

tlf. 13 oorouli. 

KY. II normal,. 


No sMtTerenca found Ww»-n r*. 

• vita follow In* Inhatatloo «r 

• on Inhalation. 

Statistically elynlrtcaat dlfferwooa 
found between lamtiti In 
Croup* It and III and 
Croup L 




" 'JL'V, 1 ; . ■*> s -*- fit}** 
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*1 Ai:( t; hxjtt ritm «/.< cutin t niny the t jf/xet of Mtnoktny uutl nicotine upon blood lipids (cunt.) 

(Human Studies) 

JSM— Smoker* NS =: Kon»mo4fnl 


vTV'. 

I 

V:-'- . ' ' V- 


Number and 
type of 
population 

I normal 
patient*. 


Author, 

* » Mr * 

* ecuntry,, 
r«fcmtci 

Krr».Sbaum 1 

et el.. 

IM3. 

U.S.A. 

. («»). 


Konttinen 40 healthy 
•n«l n»i!rr*l« 

Itajasatral. smoker* 
I9C1. 19-20 >e* ra 

Finland of ar*. 

IliO). 


I Smoking 

■ procedure 

9 standard 
cigarette* 

In i hour*. 

. * Sample* at 
Id, 20, and 
, . 40 minute* 

' *f smoking 
period. 

Fed at fat meal 
, and thm 20 
ware allowed 
to smoke 
citirrttn of 
•• known-nicotine 
content over C 
hour period 
•.V.- |*prr‘>«»mtt<fy 
2 ) ticirdtn 
consumed). 


Fla *m* free 
fatty acida 

Definite Increase 
at start of 
Cmokinf period. 


Bert: to 
cholesterol 


Serum 

triglyceride* 


NS—definite 
increase at 

< fanura.. 

SS* —del. nits 

Increase at 

< bourn. 


I patient* with trlme- 
thaphan camphor- 
CuUonate (Arfonad) 
pretrealmentand I 
formerly adtenalecto- 
•tiled patients showed 
either minimal or no 
elevation. 


Both free and total unaary 
catecho Lamias* increased with 
■ mowing and the avthor 
considers them as mediator* 
of tbr FFA Increase. 


No change 
In either 


NS—definite 

increase 
at 2 hoar*. 
EM—«light 
Increase 
at2 hour*. 




r - j-urj !/,/ 


‘S female 
medical 
atudt-nta 
22-23 year* 
•face- 


smoked In 
rapid succession 
- a««) sample* 
taken at 10 
# and 30 
minutes. 


ftcta-li pop roUlna defi¬ 
nite increase. ■ 


(320) KoSTTINEN, A., RaJasalmi, M. EfTect of heavy cigarette smoking on 
post-prandial triglycerides, free fatty acids, and cholesterol British 

_ Medical Journal! 1(533-4) : S50-S52. March 30, 1963. | ^ * 

iJOl) KtDp a, M-, Poleszak, J., Pitera, A. Wplyw palenia tytoniu na poiiom . 

tluszczovreow krwi. (Influence of tobacco smoking on the blood lipid • . 

levels.) Polski Tygodhik Lekarski 20(33) : 1452-1-154; September 27, 
si 1965. - 

{£0S) Wenzel, D. G. Eeckloff, G. L. The effect of nicotine on experimental 

hypercholesterolemia in the rabbit. Journal of the American Phar- -■ t ; ^ 

maceutical Association; Scientiflc Edition 47(5) : 333-3*13. Mav IQS* _ ‘ * 

UV7) AET.SKB ATM, A., Bin. LET, S., KhORSANDIaN* R. Elevation of serum cho- 

lesterol after administration of nicotine. American Heart Journal ' ■ 

69(2) : 200*2!0, February 1305. • >. 

■Table A25a.— Experiment* concerning the effect of smoking and nicotine upon blood lipidt 

(Animal Studies) _ 


ANIMAL AND IN VITRO STUDIES 


Author, Nualer 

peer. and 

country. true of 

reference popu <s.t ion 

Wcd**I snd 48 ni*J# 


SmoVittr 

procedure 


rUimi free 
four sc ids 


Serum Serum 

cholesterol triglyceride* 


L Untreated comtroi— 

12 subjects. 

II. Regular diet plus 

Q.I percent cholesterol— 

12 sub ject*. 

UL Regular diet plus 2 28 
tagJkgJd** r.lectin* 

In water—12 subject*. 

IV. Diet plus- 

la) 0.1 percent cholesterol 

(b) II* erAr/d-y 

nicotine in water— 
|f subject*. 


Croup II and IV 
•hewed an im¬ 
mediate in- 
* create in plssmn 
cholesterol 4nd 
phospholipids 
with «level* 
with • leveling 
•f response 
*14 weeks. 

Group IV showed 
• furtherin- 
«erase at t-12 
week peeled. 


Tbe author* consider an *N 
seated cholesterol/ phoa> 
phollpid ratio to be a 
notable indication of 
■ theroeenic susceptibility; 
The concomitant increase 
in pboiphoiipid* with the 

cholesterol'may negs 

the imporisr.ee of r.ico- 
tiae-induced hypercko- 
lesterolemia a* sn 
atherogenic stimulus. 


Xerakbaum K mongrel Intraveaou* infusion of 29 
et aL. dog*. mg /kg. nicotine 

1 MU in 20 minute*. 

U.S.A. 

llrtl). 

Xo .hbautn 20 adult I. f received IM nicotine 

' *a *L, mongrel dail> for ( weekd; 

l*MiS, dog*. HP to 1 mg /kg. 

U S A. II. < placebo Ihjoctioa. 

|f07). III. « control. 


Definite (oereaae la 
ll/ll ofsnnrilWM. 


■ f. Sigmlicant (ncreaae 

Ini */* duo- 
11. No change. 

IIL No change. 


No change 
In any 
troop* 
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Iauik A-Tm.— i intents eoncernv.ig f/iv uf emoking and nicotine upon blood lipid* (coni.) 


.r. ' 





I Animal HtvJlec I 







ANIMAL AND LN VITRO 6TL’1jJK3 




Author, 

reur. 

country. 

reference 

Number 
and 
type of 
population 

Smoking 

procedure 

Serum FUatmafre* 

triglyceride* fatty aeids 

Scrum 

cholesterol 

Other 

Comas ent* . 

Kerahbaum 
It at,. 
196a. 
USA. 
(toil. 

28 admit 
mongrel 

dogs. 

Intravenous Infusion of nlcotla*. 

No change. 


a 

Th* authors report on Cb« J 0 

yeeuhs of the use of xe- 1 

thalide (a Beta^adrcnce- • J 

flc blocker), p tenory- V 

Wo la mine, and chlor- 
promsiir*e to block the 


FFA «ip«(uf lu niciiliof. 
Only ncchstiJe was: suc¬ 
cessful and thisconsli- 
lu!«*tn indication (htt 
•watiai stimulates Ilcta- 
adrenergic receptor* to 
nk(>« catecholamines 
•kUb. in turn, stimulate 
IK# release of FFA. 


Kcrxhbaum Sprague- 

*t «L, Duwley 

19S7. Ml 

USA. fat-pad 

Clltf). 


Nicotine perfusion. 


■ Although nicotine perfusion 

•U act associated with 
FFA release from fat tis¬ 
sue, epinephrine did 
produce • significant in* 
crease In FFA release. 
The authors conclude 
that the sympathetic 
nervous system mediates 
the FFA response to 
nicotine In the intact 
AatluL 




{115) Xjeldsen, K., Davcaajuj, F. Influence of prolonged carbon monoxide 
exposure and altitude hypoxia on serum lipids in man. Scandinavian 
Journal of Clinical and Laboratory Investigation 22 (Supplementum 
_ 103 ); 16-19, 1968. 




Author, 

year. 

country. 

reference 


KjeVlsen 

and 

- Camgaard 
MC*. 
Denmark 
Uif). 


Kj«!dsen, 

ttC9. 

Denmark 

im>. 


Kjeldaen, 

IMS. 

Denmark 


Table A26. —Experiments concerning the effect of carhon monoxide exposure upon blood lipids 


Number and 

type of 
population 


t male students 23-27 
years of age. 


Smoking procedure 


Five daily one-half hour exposures 
to 0.5 percent CO for 8-10 days,. 
Overall mean COHb resulting 
vu 12.6 percent; 


No significant changes in total fatty acids.. phospholipidi. or trigljreeridtx. 
Cholesterol showed a significant increase only during the last S days of 
espoaure. 


72 female aitino rabbits: 

I. Krgular diet. 24 
subice La. 

II. Regular diet plus 
2 percent choles¬ 
terol. 24 subjects. 

III. Regular diet plus 
2 percent choles¬ 
terol. 24 subjects. 


24 e a it rated male mlSino 
rabbits. Rvmilir diet 
plus 1 percent 
cholesterol. 


I. 12 control and 12 •» dcw-co 

to gradually increasing CO 
concentrations <0.015-0.40 
per cm 11 over a 4-week 
period. 

II. 12 control and 12 exposed to 

0.U2D percent CO for 35 days. 

111. 12 control and 112 exposed to 
to DO JO percent CO for 
1 weeks, then O.OJ6 
percent CO for 3 'week#. 


1 Serum cholesterol concentrations rtue rapidly and then remained slightly 
above control values /or the 4-seek period. 

II. At 35 days, the serum chubriterol concentration la the exposed group «aa 
2Vj times that in the control group. 

nL Serum eholriiterol concent rations among those exposed were significantly 
higher toan those in the control group for 8 week a of the 10-week period. 


II control and !l2 maintained at 10 Serum cholesterol and triglyceride concentrations roja to •Urnifieanlly higher 
percent oxygen levels for 4 levels during 3 of the I weeks. No changes noted la serum phospholipid*, 

weeks, then $ percent for 2 ■ 

weeks. 

- — v 
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T.\**»i: A - (. l-i;/ ••■*•:! fluHWI^uSH 


1 <? 


Il lJuN It i«e..Klu«h 

Mhiw mok.«4 > 

»hr*al< U*fc- 

**tknt». I molim 

Mnmilr «Ur>.UrJ 

Mudttlt, tit k*»*4 

IklllrMlM Co<wi>trrd 
■ ilknlkn lft»f 

r, (Vt*iir ***«odi*f 

COJ'U. »U •k*Ju>*nc* 


2« kr.khf lM*>tnh»U< 

Mi* mw*. lw« of »m 

MHknt o*iifilt»rr4 

wnltol 
•twknl* <3# 


HI W 

: Immm kKHU« 


. da»n’- 

•'"I' - >: 

• r . Mr 


’ Table A27_ Smaldny and thrambant (con.t.) 


*I«(. XwroUr «»4 E*»*ri- 

iwatry. II1>« *1 

jlwwnr tor.d.uoft* 1 

guffvij |1 tWr.atiani S«»ked 2 «t| 


t, ( ,V 40an»l**n4 leiianrWM 

krf. It (•mala tat) 

IKl. fco«*i<.l •*- ■‘iav**- 

UJ-A. Uni*. .11 
III). M*hm It- 

€t »nn*( 

_W*-__ 

Kain »wil« ial »<i|i«na 

1*1 11 f.iaak la 1 k««- 

Ranlka. 

IMS. «■•!•«< 

r»Ua4 H f«oial» 

((Ml. «*a.mok*r* 

14-1) inn 

•f*r*.___ 

H.rckk Tmlw* ."4 t tirarrtu* 

M «r*m«W 11 

••4 paiinU 

r»f*. -ait) S(«r«»lil 

1M4. «iH*u« tim.Un- 

hMU*( 

(lit). k**«T 


WkaW P*rt..l 

)ko4 Pro- IVomW- 

ctaiunc Ihrembia » kill A 


pui.lrt FUuWt FtaUlrt Ftowiirt 


| SMkiar W* 

IlMl uU 
•ir*p*tt«a 
••■Mil * rU* 
la »WU)M 
lltalmai 
orkUk lA. 

•a I kart 




«• v :• ft 


wa 


.*£jCV 


(M) T< arVaiitN-. H, J*.. Orma. E . Hartel G, PussjJt, S. Tobacco smoking 
tnd b\< xi coagulation: Acute effect ch p'asn-a Stypyen line. Ameri- 
<*n Journal of the Medical Science) 233: 448—IS 1. October 1939. 
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INTRODUCTION 

In the United States more people die from coronary heart disease 
(CHD) than' from 1 any other disease: furthermore', CHD is the 
ainfle most important cause 0 : excess death anions cigarette 
smokers (55; 57). The 1971 report, “The Health Consequences of 
Smoking” (55). outlined the growing.magnitude of this problem! 
and summarized the relationship between smoking and coronary 
heart disease as follows: 

* 1. Data from numerous prospective and retrospective studies 
confirm the judgment that cigarette smoking 13 a significant 
risk factor contributing to the development of coronary heart 
disease including fatal CHD and its most severe expression, 
sudden and unexpected death. The risk of CHD incurred by 
smokers of pipes and cigars is appreciably less than that by 
cigarette smokers. 

2. Analysis of other factors associated with CHD (high serum 
cholesterol, high blood pressure, and physical inactivity); 
shows that cigarette smoking operates independently of these 
other factors and can act jointly with certain of them to in¬ 
crease the risk of CUD apprcc.ably. 

3- There is evidence that cigarette smoking may. accelerate the 
pathophysiological , changes of pre-existing coronary heart 
disease and therefore contributes to sudden death from CHD. 1 
1 Autopsy studies suggest that, cigarette smoking is associated 
with a significant increase in atherosclerosis of the aorta and 
coronary arteries. 

' & The cessation of smoking is associated with a decreased risk 

.of death from CHD. 

6. Experimental studies in animals and humans suggest that 
cigarette smoking may contribute to the development of CHD 
> and/or its manifestations by one or more oi the following 
mechanisms: 

a. Cigarette smoking, by contributing to the release of 
catecholamines, causes increased myocardial wall itfension. 
contraction velocity, and heart rate, and thereby increases 
the work of the heart and the myocardial i demand i for 
oxygen and other nutrients. 

b. Among individuals with coronary atherosclerosis, ciga¬ 
rette smoking appears to create an imbalance between the 
increased need* of the myocardium and Inn insufficient in* 
crease in coronary blood fiow and oxygenation. 

c. Carboxyhcmoglobin. formed from the inhaled carbon 
monoxidb, diminishes the availability of oxygen to the myo¬ 
cardium and may aiso contribute to the development of 
Atherosclerosis. 

d. Theimpairment'Of pulmonary function caused by cigarette 
smoking may contribute to arterial hypoxemia, thus reduc¬ 
ing the amountof oxygen available to the myocardium. 

e. Cigarette smoking may cause an increase iniplatelfct adhe¬ 

siveness which might; contribute to acute thrombus for¬ 
mation. 

Recent epidemiological] : pathological, and experimental studies 
Add to the understanding of the relationship between smoking and > 
CHD. These studies point i to cigarette smoking as one of the major 
risk factors leading to CHD and help cUrify some of the biomech- 
Anisms through which this occurs. 


Ul.s. Pt'BllC IIC4LTH Sruvtre. The Health Consequent* of Smckiiu 
A Public Health Service Review: 1967. Washington*, U. S. I 
merit, of Health, Education. and Welfare, Public Health Service 
licntion No. 160A, 19.67. It's) pp. . 

’<(37) U.S. Public HrALTlt SrnviCR Smnkinc nr.d Health:, It. port r.t the •. 

’ Tiaory Commute* to die Surgeon General nf the riuotio Health S« n ■ 

Wsthincton, U.S., Uepartrarnt of Health. Education, and > We -f. : : 
Public Health Service Publication No. 110.1, 196-t.167 pp. 

U S. Public HesiTfi Scrmce. The Health Consequences of Snv^*.- | 
V - A Report of the Surgeon Ccncral: 1971. Wasbirsrnn; U.S. Ny n 
ment of Health. Education, and Welfare, D1IEW Publication X 
(HS>I) 7J-7S13,1971. 4SS pp. 
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Acceptance of Morbidity Statistics. In 1971, Sterling published an article 
in the Journal of the American Statistical Association (66: 251-257), analyzing 
the statistics used in the earlier documents. The article is reproduced in 
its entirety. 


A Review of the Claim that Excess AAorbidity and 
sterling* Disability Can Be Ascribed' to Smoking 


THEODOR D. STERLING* 


fAaorficfe omolyiet en HfW report on molting and morbidity band on a tfOdy 
Suffering from fw-o me/or flcwi. First, the data octuciiy presented m the report may 
•of worrant the tct.tlu. non <AaI tigsrelfe molting lends to increases in disease and 
disabilities [femde incierj, by and farce, .report fewer diiz cses than do fernate 
mon-tmokert, or.d noderote smokers, torr:pritie,g over 72fo,of Ifio imotlrn,g 
population tor nicies end over. 86% for femcfei , rrport the fewert number of 
^ueoiei ond hare the Voweil provo/cnce raici for bolS ran end women); second, 
loodeqvote attention has been paid (o the pottntiol Lv'cence of rations aspects 
rnf the surrey method on these findings. Thtre oppeert io Lc icverof obviov* 
N«rcri of error far which csjvrfAienlf were not mot/*. 

■t 

1. INTRODUCTION 

In 19G7 the U. S. Department of Health* Education* 
l and Welfare published ift report entitled Cigarette Smoking 
' and Health Characteristics which offers 

•* . .statistics .. . on selected health chs net eristics and cigar- 
cite sacking habits of the civil is a, ; ; on:::5;i:utioaal papula* 

. lion 17 years and over in vne United Stales during the period 
. July 190-Wune I9C3 [10,.title page). ; 

The report is careful not to claim that it establishes a 
relationship between smoking and chronic and acute ill¬ 
nesses and disabilities. However, it has become the basis 
* for a number of claims that smoking causes a large variety 
of illnesses and disabilities. These claims are summarized 
..in an official report by 1IEW which makes specific claims 
about the total days Americans arc supposed to have lost 
from work or spent at home “because cigarette smokers 
have highor disability rales than non-smokers” [22]. 
These figures are large—77 million dhys lost from work, 
SS million' days spent in bed, COG million days of re¬ 
stricted'activity. While none of these figures even appear 
in the original study (they are estimates said to be based 
on figures contained in that study although the estimating, 
procedures arc nowhere published), the same figures are 
ilUo used widely and continuouslyin pamphlets circulated! 
by the National Clearinghouse for Smoking and Health 
and are repeated in a recent information publication 
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prepared by a private contractor ($]. Vet. the data pro¬ 
vided by the National Center are extremely ambiguous. 
(With clever manipulation, they could be made to sup¬ 
port the contention that smoking is even beneficial to 
heal t hi) 

Specifically, the study on cigarette smoking and mor¬ 
bidity suffers from two major flaws: 

1. The data actually presented in Cigarette Smoking and 
Health Characteristics may not. in fact, warrant the 
’conclusion that cigarette smoking leads to increases 
in disease and disabilities: 

a. Female smokers, taken as a group, by and large 
report fewer diseases and disabilities and their 
prevalence rates, computed on the basis of these 
reports, are generally smaller than those lor non- 
smokers. 

b. Moderate smokers (those who consume less than> 
a half or less than a full pack a day)i very often 
report the fewest number of diseases and have 
the lowest prevalence rates for both men and' 
women. If the conclusions of the report hold, 
they do so for heavier smokers only who com¬ 
prise considerably less than half the sample of 
smokers. 

2. Inadequate attention has been paid to the potential 
influences of various aspects of the survey methods 
on the findings. Specifically, there appear to be a 
number of obvious sources of bias and error for 
whichiadjustments were not made. 

The sampling plan of the National Health Survey 
follows a multi-stage design which permits a continuous 
sampling of the civilian population of the United Slates. 
Tlio first stage of this design consists of drawing a sample 
of 337 from about 1,000 geographically-defined Primary 
Sampling Units into which the United States has been 
divided! The PSU is a county, a group of contiguous 
counties, or a standard metropolitan! statistical area. 
Within rSUis,,ultimate stage units, called segment?, are 
defined in such ;i manner that each segment contains an 
expected 000 households. Iktch week a sample ufiabout 00 
segments is drawn. Household members in the approx:- 
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Excess Morbidity, Disability, and Smoking 

It is thus not sufficient to report an increase in disease 
among heavy smoker.*: without clarifying if smoking in 
or*yamount results in an increase in disease. 

^ What is moderate" or "excessive" smoking is difficult 
"‘o define. \Yc have taken a reported smoking rate of one 
half pack or less as moderate but include also the group 
reporting a smoking rato of one half to a full pack a dav. 
In so dbing, we clearly deal with the majority of smokers, 
so that observations on them ought to receive proper 
Attention. After all, no fewer than 72.0 percent of the 
males and SS.5 percent of the female smokers reportedi 
that they smoked a pack or loss a day presently. Although 
these percentages decline somewhat if smokers are 
grouped by heaviest amount smoked daily, those who 
smoke less than one pack a day make up the overwhelm- 
ing majority of the smoking population. (Relevant figures 
are summarized in [lG, Table 3; pp. 27—S j.) 

The report stresses that rates of most diseases and 
disabilities increase with increases in the number of 
cigarettes smoked. In a way, this is correct. There is this 
parallel increase in disease and smoking. The trouble is 
that, as often as not, non-smokers report disease rates 
that arc greater than those reported by smokers who con¬ 
sume less than a 1 half or full pack a 1 day. Table 2 com¬ 
pares observed prevalence rates and prevalence rates 
adjusted for peculiarities and difference in age distribu¬ 
tion between moderate smokers and non-smokers. 
^Moderate smokers, whether male or female, tend to rc- 
Jport less disease than dt> non-smokers. Similar observa- 
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prevalence rates for different chronic conditions 
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tions arc trim for reports of disabling confinements. The 
number of disease categories for which moderate smokers 
report a smaller prevalence differ for adjusted and urn 
adjusted prevalence rates. Of those who smoke one half 
pack or less, males reported fewer diseases in six out of 
seven disease categories (adjusted or unadjusted) arid 
females reported fewer diseases in six out of eight. For 
smokers who consume between a half and a full' pack a 
day, males reported fewer diseases in six out of eight 
disease categories and females in five out of eight (for 
unadjusted)' and three out of eight (for adjusted prev¬ 
alence rates). 

Of course, the non-smoker category* may include a cer¬ 
tain number of persons who do not smoke because of 
chronic illness. Yet, there is no substantive evidence 
offered that this is so or that moderate smoking is not 
prevalent- among individuals who are ili from a number of 
causos. On the other hand, we cannot explain the higher 
prevalence of morbidity among non-smokers because a 
certain number of tlic very ill smokers may have been 
urged or forced to join the non-smokers. We purposely 
selected persons who never smoked to compare with' 
moderate smokers. In short, while the peculiarities in the 
relationship between the amount smoked and the number 
of diseases reported make it difficult in the extreme to 
explore and explain these data, it is not easy to see what 
purpose could be served by hiding this pertinent result bv 
a blanket statfcmcut that the increase in disease appears 
to be related to the amountsraokcdl 

3. WHAT WERE THE POTENTIAL INFLUENCES OF THE SURVEY 
METHODS ON THE FINDINGS? 

The National Center for Health Statistics has been in. 
the forefront of developing and investigating probability 
sampling methods, attendant survey methodology, and 
sources-of error and ways to adjust for them. For this 
reason, it is not easy to understand why so many poten¬ 
tial sources of bias were simply ignoredi This is doubly 
surprising because the basic methodological investigations 
that have shown only a small correlation between the 
incidonce of rncdically-documcnted disabilities and the 
estimated number of these same diseases derived from 
questionnaire interview methods corr.c from t\vo widely- 
known and wcll-respcctcd studies sponsored: by and 
published through the NCI13; These detailed studies had 
shown that: proxy responses tend to suffer from errors 
roughly twice the size of those which result frorm self 
respondents [13,. l-l]. One of these studies is especially 
relevant because it demonstrated that "psycholbgical^ or 
•sociological" 1 factors have profound c/Tects on the size of 
errors in. responses of proxies, much more so than on 
responses that came from self respondents [u]. 

An interview technique which obtains data about a 
larger population by intfcrvicwing those members of a 
household! wlio are fortuitously present when the inter¬ 
viewer calls was, in fact, recognized during the inception 
of the National Health Survey as a serious source of error 
ami the budgetary limitationsforcing this procedure upou 
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the survey properly lamented [ll, 12]; Yet, national 
estimates on the cfTcct of smoking are based on these 
same data, with the fond hope that errors inthem are 
randomly distributed throughout all categories of in¬ 
formation so that estimates of different categories (such 
as for smokers and non-smokers) arc not affected differ¬ 
entially. 1 Given.the public nature of debate on smoking 
and health in. the press and on television, there is surely a 
good possibility that proxy respondents may be affeoted 
by opinions and beliefs concerning smoking and, accord- 
ingly, color their answers tb interviewers. Similar prob¬ 
lems exist for such obvious potential sources of bias as 
employment or non-employment or for other “charac¬ 
teristics” of respondents. 

* 3.1 The Smoking-Proxy Bios 

The survey obtained records for 41,743 males. Of these, 
29,322 were reported to be smokers. Only 12,4-10 smoking 
males reported directly about their disease and dis¬ 
abilities. Of the smoking males for whom information was 
obtained by proxy, the largest group had information ob¬ 
tained from their spouse. Counting only wives who either 

* smoked or did not: at the time of the interview, there were 
11,440 such male smokers, comprising approximately 40 
percent of the sample of malt smokers. It may be reason¬ 
able to suppose that among non-smoking, informants 
(mostly wives) there are those who do not smoke because 
of the belief that smoking could be harmful. By com¬ 
paring the number of diseases reported for smokers by 
informants who do smoke and informants-who-do not 
smoke, we can isolate to some extent the effect of the 
belief (that may be held cousciously or not) thatismoking 
5s harmful in terms of the number of diseases each group 
reports for their smoking husband. 

The 11,440 male smokers were divided into the 5.G7S 
proxies whose wives had never smoked and the 5,5G2 
proxies whose wives smoked at the time of: interview. 
The percentage of smoking males for whom one or more 
chtonic conditions were reported by the wife, the per¬ 
centage for whom different kinds of chronic conditions 
were reported, and the average number of chronic condi¬ 
tions reported for eachi proxy for whom diseases were 
reported arc shown in Table 3. As can be seen, non¬ 
smoking wives uniformly reported more disease lor their 
smoking husbands than did the wives who themselves did 
smoke. But not onty were more individuals reported ns 
having disease by non+smoking than by, smoking wives,; 
but the number of diseases reported for each husband was 
also affected by whether or not the wife smoked. 

The comparison of the number of diseases reported by 
smoking and noinsmoking informants is of special signi¬ 
ficance for the category, of bronchitis/emphysema. Since 
smokers oftcu cough, the question may be raised to what 
extent this cough is perceived by non-smokers, as a sign 
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Table 3. PERCENT OF PROXY SMOKING MALES FOR WHOM 
CHRONIC CONDITIONS, RESTRICTED ACTIVITY, CONFINE¬ 
MENT TO BED, AND LOST DAYS OF WORK V/ERE REPORTED 
BY SMOKING AND NON-SMOKING WIVES* 
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* From d*t» supplied by the N stlonsJ Center for HeUth StstlsMcs. 


of disease while it may be largely ignored by smokers as a 
simple response to irritation. Certainly it would: be un¬ 
reasonable to suppose that the wife's failure to smoke 
causes an increase in the number of instances of husbands 
with bronchitis and emphysema (or of any other chronic 
disease). 

Very much the same picture emerges when we compare 
the number of restricted activity days, days spent in bed,, 
and days lost from work and the average number of such 
lost days reported by wives who smoke with the number 
reported by wives who do not smoke. The percentage of 
males for whom it: is reported that they have lost days is 
uniformly smaller if the wife reporting these disabilities 
docs smoke than if the wife docs not. The same is true for 
average number of days reported with the exception of 
work-loss days where smoking wives report more work 
days lost than nonsmoking wives. _ 

Since the difference in the raw prevalence of reported 
diseases and: disabilities as described in [l6] is often no 
larger and sometimes even smaller than the prevalence in 
reported disease and disabilities between smoking; and 
nomsmoking proxy informants, it is not impossible that 
the observed difference in prevalence between smokers 
and non-smokers may have been due to these psycho¬ 
logical factors. In any case, it seems a pity that the proper 
adjustment for this factor was not included liii tile analysis 
cflhoNCllS data. * 
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Excess Morbidity, Disability, end Smoking 
The Adequacy of Age Adjustment Methods 

C There are several methods of comparing two sets of 
,tcs when large confounding effects may diiTcrcntiallv 
distort them. One of the obvious confounding effects in 
' comparing disease rates is age. Disease rates are obviously 
“ related to age, with the highest rat os occurring among the 
very' young and the aged. If the age distribution for 
sfnokcrs and non-smokers were similar^ then rates of dis¬ 
ease among them could be compared directly. However, 
the age distributions of sampled smokers and non-smokers 
were quite different. Thus, observed differences in disease 
rates between smokers and non-smokers may be related to 
differences in their age distributions rather than to the 
fact that they differ in smoking habits. The data'im the 
report Cigarette Smoking ana Health Characteristics were 
adjusted, therefore, for peculiarities of their age cliitribu- 
iion.There arc, however, two objections to the analyses in 
the report. 

Adjustments do not go far enough. There are a number 
of differences between smokers and non-smokers other 
than age and sex that need to be considered. Observed 
differences in rates between smokers and non-smokers 
may be related to differences between the two groups on 
such factors as employment status, directness of inter¬ 
view, characteristics of proxy informants, and so om 
Secondly, the indirect method of age adjustment used in 

C Sc report is most easily affected by extraneous factors 
nd ought not to have been used. 

The figure gives some idea of the differences between 
male smokers and non-smokers on employment status 
and directness of interview by age. (The distributions are 
as markedly different for females, but not shown here.) 
Although we cannot simultaneously adjust for all these 
factors freyn the data at hand; some indication of the 
effect of the employed-unemployed!dimensionion reports 
of diseases and disabilities may be inferred from Table 4. 
The effect of differences in age distributions by employ¬ 
ment status or directness of interview on number of re¬ 
ported diseases may well mask a much more: profound 
cfTcct due to smoking or,,quite to the contrary, cause such 
an effect to appear when none actually exists. Consider¬ 
ing the profound.differences in age distribution existing 
between employed and unemployed members of the 
sample or between direct and proxy, respondents, it is 
difficult 10 judge what indirect age adjustment actually 
accomplished. Jt would have been more appropriate under 
the circumstances to use a direct age adjustment method! 
or compare agc-specific. disability rates. (All other reports 
on the same data published by XCI?.S do report more 
detailed nge-speciMc rates;or use a direct method of age 
^adjustment that reflects agc-spccific rates more directly, 
the indirect.method of age. adjustment used only in 
tliis report and no other. This npurt does pre-ent age- 
spcciHc data, but fur large age ranges as 17 to-1 I ti -bj totil, 
and over (TV years, which is: really not of much help.) 
Detailed age-speeine rates then should 1 have dvim shown 
And adjusted for iiiflurticcs on responses due to employ¬ 
ment and proxy status at the very least. 
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AGE D/S7K/BUT/OM OF VALES—BY” EMPLOYMENT STATUS 
AND BY DIRECTNESS OF INJERVIEY/' 
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Non*imoking Males - By Employment Status 
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• From d»t» supplied by lbe Nitioa»l Ctoter/or Health Statistics. 


3.3 How Many Smokers Are There? 

The prevalence of: smoking in the XHS sample is of 
prime importance since, after all, smoking is the inde¬ 
pendent variable inithe comparison. Vet, nowhere do we 
find an attempt to assess the accuracy with which num¬ 
bers of smokers or non-smokers were obtained. There are 
two well-known studies available that make comparable 
observations of the distribution of smoking in the U. S. 
population. It is interesting that both differ quite em¬ 
phatically from the age distribution of smokers and non- 
smokers obtained from, the household interview [5*. 7). 
These differences are Mimmarized in Table 5 j Again, the 
difference is mucin larger and much' more pronounced 
among males than iVmnliv*. nm.-i likely because there were 
many more proxies among iln* former. 

These datev necth not indicate that the XCIIS survey 
wan- plagued hy I'xropiimialty large errors in counting 
smokers and non-Mnok-ws. After all, the error may have 
been in Hammond's or Ifean^zel's studies. However, it is 
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- r«We 4. PERCENT OF SAMPLE POPULATION EXPERIENCING DISABILITIES , BV EMPLOYED AND UNEMPLOYED' 
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Employment 

Status 

Bed 

confinement, 
last two weeks 

Bed 

confinement 
last year 

Restricted 
activity last 
two weeks 

Short Hos¬ 
pital stay- 
last year 

One or. 

. norc chronic 
conditions 

Three or 
more chronic 
conditions 


Employed 

3.8 

11.0 

• 

Hales 

7.7 

7.7 

54.2 

11.5 


Unemployed 

7.9 

19.5 

30.3 

12.8 

69.9 

30.6 





Females 





Employed 

5.7 ! 

13.9 

10.0 

11.3 

S5.8 

14.9 


Unemployed 

8.1 

18.0 

IS.4 

18.6 

66.0 

25.5 


> * From d»U mppliad by tbs N»tioa»l Center /or Heatth Sututice- 

clcar tint even for such a simple question as whether an 
individtial has ever smoked, large errors appear if a data 
gathering procedure relies heavily on proxies. Again, it 
would have been important for the credibility of the 
study if more attention had been given to the accuracy of 
smoking histories and discrepancies between the survey’s 
results and that of other studies examined. 


4. CONCLUSIONS 

Surely it is important to know to what extent smoking 
harms the population of this country. It may be even that 
given existing budget limitations, better methods of 
inquiry thani a household sampling survey may not be 
available. Yet, it hardly helps to clarify this problem if 
data resulting from methods that are known to produce 
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Table 5. COMPARISON Of NON-SMOKERS' AGE DISTRIBUTION* 



Sex and 
•8* group 

Kuriler of 

non-snokers 

from 

KHS a 

Number of non- 
snokers expected ’ 
according to 
Hcanszel, et al. 

Percent difference 
between observed 
and cxpocted for 
Heansrcly ct al. 

NurJjer of non- 
snokers expected 
according to 
Hammond c 

Percent difference 
between observed 
and expected 1 
for Hammond 
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Excess Morbidity, Disability, and Smoking 

large errors and are possible 'sources of bias are subjected 
to inadequate and perhaps inappropriate analyses and not 
^N>ugh attention is paid to the potential; influences of 
^.rious aspects of the-survey'methods on these findings. 
Perhaps if any lesson is to be learned from this issue, it is 
not that smolung causes untold diseases *and disabilities 
. "and loss from work, but that claims, about such con¬ 
troversial topics need to be carefully and intelligently 
reviewed, even if they arc made by public agencies or by 
other generally reliable sources. 
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. EPIDEMIOLOGICAL STUDIES 

A prospective study of 073 men born in 1913 ini Goiioborg, 
Sweden, was undertaken in l9C3 (5i t ,5i»l. The proportion of myo¬ 
cardial infarctions among cigarette smokers was significantly 
greater than among nonsmokers (P <.05); and!the incidence of 
myocardial infarction rose with increasing,cigarette consumption 
(tabU* 1). Of the 35 individuals who experienced a myocardial in¬ 
farction between 1963 and 1970; only two hart ibeen nonsmokers; in 
the whole population of men bom in 1910, ,50 percent were smokers. 

Although angina pectoris was more common in smokers than' 
nonsmekers, the difference v,as smaller than for myocardial in¬ 
farction and was not statistically significant (5-). 

Fafienbarger, ct at. (JJ) reported!on the health experience of 
3,263 longshoremen'Studied over the past 13 years. During ihis in¬ 
terval 1,033 were known to have diedj 35d dying front iCHD: Long¬ 
shoremen who smoked more than 20 cigarettes a day faced a risk 
of coronary death'which.' was more than twice as great as that of 
the group made up of both nonsmokers and smokers of less than 20 
cigarettes a day (P < .01). 

Keys, ct al (£0)i analyzed the 20-year CHD incidence among 279 
Minnesota men aged 47 through 57 yearn who were CHD free at 
entry into the study. The relationship of cigarette smoking habits 
at the start of the study to the subsequent incidence of CtlD was 
examined. The originally published table of resuita was incorrect 
and the authors have supplied a corrected table which'appeared 


In. a later issue of the 

same journal (table 2 

), The morbidity 

ratio for “ hard ! CHD M {CIID deaths plus myocardial infarctions not 
resulting in death) among those smoking more than 10 cigarettes a 

Table 1. —Incidence ( 19GS-1970 ) of, heart infarct in rtUtion to 

tobacco consumption 

in “The Men Bom in 

19 IS” Goteborg, 

Sweden. 

H = 855 


e«a*4I.f 

H«*rtbif.rcl 

«Uui*<U<M 

H«™W 

r> mat' 

Nr»er smoked 

( 2) 

L0 

■ = 207 



Stopped smoking 

(2) 

JJ0 

• a — 1C3 

Cigarette s.iwkcrs 

(U) 

*J0 

1-14 ci^/day 
» =234 



1S-24 Cic/diy ' 

B = 13« 

( •) 

TO 

£2ScIgfdfty 
» = 33 

( <) 

12.0 

Pipe/ciyar 

( 5) 

TJ> 

a = 75 




1972 Page 462 


151} Tinil'LlX, G.. WllltF.l MS»:K, L. Rbkningen v>m ri-ikfalctor. (Sfriokin-' ns 
» risk factor.) Lakaitidningrn 63(7): ;6s7i65 f j; February lu; I'J'-'l:. 

(5?) TIb»lin, G., WitnctMsrH, L. Rukning och kororaarsjukdom, (1);: 1JU3. 
«r* man.. (Smoking and coronary disease (5) :; Men born in 1913.) 
L*kartidniis*tn .67l3): 1M-155, January 7. ,1970. 


(4*) Pafttsbaroch, R. S., J*., Gima, A. S.. LAtcuusr. M. E., Black. P.. A, 
Characteristics of Jong*foremen related to fatal coronary.K<art n. .case 
and strai». American Journal of Public Health ar,d t)i< Nation's Health 
«UT) : 13G2-1370, July 137 L 


(JO) Keys. A., Taylor, H. L,, Blackburn, H., Usozek. ,J., Anderson, J. T., 
Simonson, E. Mortality and coronary heart diseise ara?r; ,nvo «uJ- 
ted for 23 years. Archies of Inttri.at! Medicine 1U3(C) : 

August 1971. (Table 2 modified by personal communication October 
1971.) 




JR 


s^y^St 


*Lr • ■■ m 


ftOUBCZ: Tlbblia, C. L- (til. 


TABLE 2. —Cigarette sir-oking of entry and subsequent 20-year CHD 
incidence among Minnesota mens 
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- 6.5 

- 5.9 

- 5.7 

47-57 

277 

Hard CUD 'Morbidity 







Ratio 

1.00 

1.29 

S3 

1.43 

1.77 

47-57 

277 

AU CHD rate (r*> 

-21.7, 

-21.1' 

*16.7, 

—19.5 

— 26.9 

47-57i 

277 

All OHIl rate (SE) 

± 4.5 

- 4.8 

- 6.8 

- 6,2 

* 6.1 

<7-57, 

277 

All CHD Morbidity, 








Ratio 

1.00 

.97 

'.77 

.90 

1.24 
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day is similar to that reported from the largo prospective studies. 
However, with the small number of cases in each smoking category* 
there arc no statistically significant inlYi-re-ncci in the incidence of 
CHD between the categories. cither singly or combined. 

Retrospective studies, of CUD have recently lx*en roportcdfroin 
Czechoslovakia. Sweden, Norway, and India which corroborate 
earlier studies linking cigarette smoking with excess CUD morbid¬ 
ity and mortality. 
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The Prague study ( 19 ) incMeH 413 men between the ap.w of CO 
and 64 years, Significantly more <P<.01) individuals with a 
**probab!e” myocardial infarction i were found among cigarette 
smokers than among nonsTr-Aicrs or pipe and cigar smokers.; 

\ The smoking habits of 120 patients with myocardial infarction 
who were hospitalized in G-KcWg wore compared'with those of the 
entire “men born in 1013" population sampU* tir.,53); A signif¬ 
icantly <P <.01') greater number of smokers and!heavy smokers 
(more than 13 cigarettes a day) v.:ere found in tho myocardial ih* 
farction group than in the population sample., 

The Bergen,,Norway, cross sectional study of 2,117 women and 
2,472 men documented a relationship between smoking and CHD'in 
men, which was most marked in the 50 to 50 year old ace group 
(Itf). No effect of smoking on the prevalence of GHD in women was 
demonstrable in this study, and the effect in nien did not appear 
to be related to the daily number of cigarettes smoked. 

In New DNhi, 100 “ivell documented” cases of ischemic heart 
disease were compared with an equal number of control cases (5);. 
In this study, sigpiiicautly more iP < .01) of the case group smoked 
cigarettes regularly than the control group (.Morbidity Ratio = 2.1). 

iluicahy, etal. (d<3) recent Ik found a positive association between 
coronary heart discos* mortality rate and calculated per capita cig- 
trette consumption in 21' countries: He interpreted the results as 
being consistent with the hypothesis that cigarette smoking is a 
Significant risk factor in CHD mortality. 

Stamler, ct al. (J7) found that, for both men and women the 1964 
CHD mortality rates in 17 developed countries were related to aver¬ 
age annual per capita cigarette consumption. 


(iS) Fodor, J. Rokning och koron.irsjuktfom (4): PrARiturfien. (Smelting 
■nd coronary ilisiMoe (4): The Prague Study.) Likartidnin^n 67(2) ■ 
* 150-IS2. January 7i 1970. 


(ii) Euiraw, D. Rjfcmngoeh koronarsjukdarn 1 ( 8 ). Jtdkvanor hoi patienter 
med hjartinfarkC. (Smoking andi coronary disease iS» t Smoking 
habiti of [atient* with heart infarction*.) Lakartidnir.^ea 67(2)s 
163-169, January 7, 1970. - * • _ 


I* 


(42) Wn.Hn.MSCN, L. The myocardial infarction clinic in Goleborg—: 
Conization and preliminary result*. Pehr Dubb Journal,en 3: 43-1 
1969. 

(IS) Eieektsen, E.„ Sul HEIM, O. Rokning och koronarsiukdotn (3) : Rergcn- 
atudicn. (Smoking and coronary diioase • (3): The Study;) 

Laxartidnincen 67(2) : 143-149. January T, 1570., 

,<*V Bassai.. R. D.. ChaBlani, T. D.,, Cvliatj, P. V, Anepidcmiolv.'^cal study 
v of ischaemic heart disease in patient* attending the cardifiiegy clinic 
at the All MS, New Delhi J Indian iteuicai Journal Ci(4): Sl-oZ, April 
10"« 

. -.utCAllY, ,K-. .MCCilvraY, j. W, ttlCKKY. n. Uiitarette srr.osa.rs Tesate-a 
f'•j'*' to geographic variations in coronary, heart disease mortally and to 
expectation of life in the two Amrncan Journal of PurI'C Health 

and the Nation's Health 60(6) :: IMS-1321. AuRUit 1970. 




(JO) Stamler, J., Stamler, R, Skekelle, R. B.: Regional differenc** in prev^ 
alence,,incidence and morcaUty from atherosclerotic csrisary heart 
disease. IN: dellaas,,J. H.. Hemker. II. C.,.Snellen, HJ A. i Editor*), 
lachaemic Heart Disease. Leiden; The Netherlands, Lc.ueu University 
Press, 1970. pp. 64-127; 


INTERACTION OF SMOKING AND OTHER RISK FACTORS 

The Report of the Inter-Society Commission for Heart Disease 
Resources summarized the evidence indicating that three risk fac¬ 
tors (hypercholesterolemia, hypertension, and cigarette smoking) 
are properly designated major risk factors-for premature CH 
(28). Other possible risk factors including obesity, physical inac¬ 
tivity, diabcLcs mellitus, elevated resting heart rate, electrocardio¬ 
graphic abnormalities, a positive family history of premature CHD, 
and psychologic and social factors have also been described (51* 
55. 5(7), 

' In the study of 973 men bora in 1913 in Gdteborg, Sweden; sev¬ 
eral coronary risk factors including elevated serum cholesterol, ele¬ 
vated serum triglyceride, low physical activity, at work, and smok¬ 
ing were found to be related to an increased task fdr the development 
of coronary heart disease during the subsequent years of the study. 
Failure to find a relationship between 'hypertension and an in¬ 
creased risk of CUD may have been due to the lack that all patients 
with hypertension in 1963 have been under treatment since that 
time. 

Tibblin and Wilhelmsen (a J) found that as a patient accumulated 
more risk factors his chance of developing CHD became substan¬ 
tially greater. Werkb (£2) reported't>om the same Cuteborg study 
that patients who were smokers, had sedentary jobs, and had both 
elevated cholesterol and triglycerides experienced a 4-year incidence 
of new coronary events of about 29 percent: the 4-year incidence 
among those who exhibited only, one or two risk factors was much' 
lower, ranging from 0 to 3 percent. ECG changes and anginal paic 
were included in the definition !Ol‘ new coronary events. 

P Paffenbarger, et al. (C2) evaluated coronary risk factors in the 
I study of 3.2C3 k-nrshoremcn. They found that; with i the exception 
I of diagnosed heart disease, smoking was the most important factor 
Ipredictive of high.risk for coronary mortality. 

Keys, et al. (39) in the study of 270 Minnesota men. concluded 
that a positive cold pressor test, elevated scrum cholesterol', and 
elevated systolic blood pressure had major predictive power for 
CIID death or infarction: in their analysis smoking seemed less 
Important 


V*#‘ Inter- Society Commission for Heart Disease Resccrces. Athcro- 
acterom Study Croup- Ep.dcn.tobc>' Study Croup. Prraary pKAc;., 
tion of the atherosclerotic diseases. Circulation 42(o) : De 

eember 1970. 


/(5J) U.S. PtBtic HtAtTH SERVICE. TKe Health Consequences of Smoking. 

1968 Supplement to the 1967 Public Health Service Rt\ i*u. Waihirg- 
ton, U.S. Department of Health, Education, and Welfare, Ptfcl:: 
Health Service Publication No. 1695, 1963. 117 pp. 


(41) WEluto,' L. con we prevent heart disease? Anna!* of Internal Medicine 
74(2): 27S-2SS, February 1971. . . . 
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E gdemiofoqi cjtudiea. The study of (42) Paffenbarger et al. show more 
than what is stated in pages 462 and 463. The smoking data refers only to the 

hioh •ard'Tow ° re r en ’ Furthermore * the § rou P was artificially divided into 
nigh-and-low- risk groups and the mortality rate was greater for individuals 

l h ;ZZ: l r aCtiVe than ' f ° r Carg ° the Results and 

the entire Summary are as follows: 


** As already shown, less active long* 
shoremen sustained a death rate 27 per 
cent higher than cargo handlers. Smok¬ 
ing one or more packs of cigarettes per 
day doubled the risk of coronary death 
over that for smoking lessor not at all. 
Ilbl c among men with systolic hit tod 
pressure above mean levels exceeded that 
among those with lowin' levels hy fH 
per cent. An excess death rate of 23 
per rent, accompanied longshoremen with 
body weight above mean levels as com¬ 
pared with the rate for those less hefty. 
Men with diagnosed heart disease sus¬ 
tained a coronary death rate 1GC per 
cent higher than that for peers without 
5 iich diagnosis. (Although not shown in 
the figure, the corresponding excess for 
men with diagnosed coronary heart dis¬ 
ease was 267 per cent.) And last, al¬ 
though not statistically significant, an 
excess dgath rate of 1 V per cent attended 
men with abnormal glucose metabolism 
over that for those with normal glucose: 
metabolism. 

These first-order relationships between 
six characteristics of! high risk and coro¬ 
nary mortality suggest a rank order by 
declining strength of: diagnosed heart 
disease, cigarette smoking, higher blond- 
pressure level, less strenuous work ac¬ 
tivity, heavier weight-for-lieiglit. and ab¬ 
normal glucose metabolism. Although a 
history of heart disease carries a higher 
risk-ratio for coronary deatlu it lias less 
public health significance than cither 
cigarette habit or higher blood-presslire 
level because of its lower prevalence. 


Summary 

We identified 350 decedents from 
coronary heart disease and 93 from 
stroke among 3,263 longshoremen in an 
18-ycar follow-up after multiphasic 
screening examinations. Men with phys¬ 
ically less active jobs, who expended' 
925 fewer calorics per work day,, sus^ 
tained coronary death rates one-quarter 
higher than cargo handlers. Differences 
in coronary mortality were largest at 
younger ages and decreased! steadily to 
disappearance at older ages. 

Splitting the population into presumed 
high- and low-risk groups sorted out four 
other characteristics associated with coro¬ 
nary mortality: pre-existing heart dis¬ 
ease, systolic blood pressure above mean 
levels, cigarette smoking of one or more 
packs per day, and weight-tor-height 
above mean levels. The risk of coronary 
mortality accompanying each of these 
characteristics was greater for indi¬ 
viduals who were less active than for 
cargo handlers. 

Lo* tgshoremen with more sedentary 
jobs stained stroke death rates similar 
to those of cargo handlers in the 18- 
year follow-up. Three other character¬ 
istics, however, identified groups at high- 
risk of stroke mortality: prc-cxistinc 
heart disease, systolic blood pressure 
above mean levels, and abnormal glucose 
metabolism. . 

The association between work activity 
and coronary mortality, when considered 
with the lack of such association with 
stroke .mortality, suggests that physical 
activity influences the myocardium or its 
function more than the atherosclerotic 
process. 


1005050737 



1972 Page 463 (a) 


Choleste rol Levels. The importance of cholesterol levels in the 
blood mentioned in this page and in the next three pages has recently been 
questioned by Oster ( Med Counterpoint 4: 13-2?, 1972). The questions 

raised by the author relate to the value of epidemiologic studies in general. 
The article is reporduced in its entirety. 

Oster K A: Prevention of atherosclerosis. • ' 


EDITOR’S NOTE: Dr. Oiler’s p-aper takes itsue 
with certain conclusions of the Inter-Society Com¬ 
mission Report that have been drawn from the 
Framingham Study concerning the risk of coronary 
heart disease. It particularfy challenges the stated 
relative effect on risk of CUD at different levels- of 
serum cholesterol. Some of the questioning is based 
on clinical experience confirmed by others (eg., the 
unimportant effect on serum cholesterol levels of 
significant reductions in dietary cholesterol)! 

Morecner, Lhr. Oster casts doubt on thie latue of 
tpidemiohigic studies of this type and questions the 
mathematical underpinnings of the statistical meth¬ 
ods employed in this case. To■■ review such matters 
ve have cetied upon a consulting mathematician to 
offer a critique of Dr. Osier’s remarks as well 'cm the 
methodology of the Framingham Study. His com¬ 
ments immediately follow Dr. Osier’s paper. 


T 

An December 1970,1 he Intcr-Socicty Commission 
for Heart Disease Resources, “comprised of out* 
Mantlin'* leaders in the field of cardiovascular dis¬ 
eases and representatives of national professionalor- 
sanitations capable of making significant contribu¬ 
tions.” reported its suggestions for the prevention of 
atherosclerotic diseases. 


t>r. tKirr it Chief r»f Oartliolcnr*. PjtI Citv llmpiul, F.riiIi;cj>ott. 
• 0*mi. The author gr.iirfittlv adnm*lrt!>;rv the JviiUncr of 

r Mith.It 1 ii- r^iT hi (hr injiKrttum jI .iiijUmi of ihc ataimical 
«Iju III Ihc Kipirt: Mr. fVr^rr. a Minimi <u ihr t'rmrrwcv of 
a(rti III lfu% Htuk a rewarth Rum from 
j Hit l.iuu i brii^r^^i ||i jii Awnutiitiii 

j •"Piitiurv PirscninK* of ihr Ailtrxn«Iffolic IWavV: Rrpmi of 
> ihc Itiirr SiHtris Con «it< it won fur llrjir l.htrj«r Krtourtrt. Cir- 
\ -ulalMHi /; AS >.!*■> 70 



The Commission was created through a contract 
with Regional Medical Programs Service to help 
fulfil! the requirements of Section 907 of Public 
Law 89*239, which established the Regional Medi¬ 
cal Programs in 19G5. The Commission worked un¬ 
der contract No. NH 69*29 with the Health, Sci¬ 
ence. and Mental Health Administration Depart¬ 
ment of the Department of Health, Education and 
Welfare. The funds came out of taxpayers' money. 

In its introductory note to the reader, the Com¬ 
mission invites constructive criticism of the work 
of its study groups, particularly those who attempt 
to apply these guidelines. In the following paper 
such constructive criticism will be given and it will 
be shown that the Report of the Commission is 
prejudicial, based on dubious data and therefore 
probably deceptive. Furthermore, by thus wasting 
the taxpayers* money, the Report of the Commis¬ 
sion. instead of advancing the cause of coronary 
heart disease prevention, channels the research 
funds overwhelmingly into narrow, preconceived; 
subjective, discredited areas of research. It thereby 
hinders, if it docs not preclude, the development of 
other approaches which may provide more effective 
solutions of this prohibit!, so-vital to the health of 
the American |>coplc. 

To the tunc of scheduled press conferences and 
through recourse to the various media, the Ameri¬ 
can jK.*ople were advised to change their diets drasti¬ 
cally and csjKxiaHy curtail the consumption of 
cholesterol to 300 rugs, daily from the usual 600 
mgs. and reduce the intake of saturated; fats to 33% 
from 107 ;. Admitting!) having no proof on which 
to base these revolutionary recommendations that 

13 
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TABLE I 

SUM AT ED RELATIVE REDUCTION IN CORONARY 
,HEART DISEASE INCIDENCE (v) ASSOCIATED 
WITH RELATIVE REDUCTION 1 IN SERUM 
CHOLESTEROL (u) 
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TABLE II* 

HEW CHO IN 6 YEARS FOLLOV.VUP: ACTUAL AND 
'EXPECTED NUMBER OF CASES AMONG MEN AO-53 


• v; 


v; ' 


,:; -V v -/>.;•'=-V 


Serum 

Cholesterol 

milOOce 

Systolic 

B.P. 
mm Hg. 

KCW CHO 

DpecUd* Actual 

population 
at Pit* 

200 

vV Total 

10.5 

12 

319 


<117 

0.8 

2 

S3 


j 117-125 

1.4 


66 

- \.'V. 

127-136 

1.8 


59 

- v . . . 

Y: 137-145 

2.3 


65 

:>V •*+•>&• Y ‘ 

■*iiv147-156 

1.6 

2 

37 


v ,157-166 

. 0.7 


• 13 


t , 167-IS5 

. 1.4 


21 


£:• 187+over 

0.5 


5 

200-209 

ToUl 

5.9 


- 133 

■ ' r. • 

<117 

0.5 


. 21 


117-126 

. 0.8 


27 


:/ 127-136 

1.4 

' • -i ■ 

; 34 


137-145 

1.0 

■ r ‘ 

19 

- -• , v * 

to; ,UM» 

1.9 


16 


wY 157-166 

0.7 


10 


. Y 167-1B6 

0.4 


5 


Y- 187+over 

0.1 


1 

' no-219 

' Total 

6.9 

€ 

121 


<117 

0.4 


15 

v ■ ■ - •; ... 

117-126 

0.9 

1 

25 

. - . - 

127-136 

1.0 

2 

21 


137-146 

1.5 


26 


■ • 147-156 

0.4 


6 

% 

157-166 

0.9 


U 


V. 167-lw 

1.1 


11 

• 

187+ over 

0.8 

3 

6 

220-244 

Total 

22.3 

23 

334 


<117 

0.6 


20 


- 117-125 

2.9 

ft 

69 


127-136 

4.7 

2 

83 


- 137-145 

5.5 

6 

81 


147-156 

2.4 

3 

29 


157-166 

1.5 

1 

15 


167-165 

3.1 

2 

27 


187+ over 

1.6 

1 

10 

245-259 

Total 

11.6 

ft 

136 


<117 

0.5 


14 


117-126 

1.3 


24 


127-136 

2.3 


33 


137-145 

2.0 

3 

23 


W7-156 

1.9 
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he derived his equation. We doubt the validity of 
the-application of Cornfield's equation to Table Ui 
in the Inter Society Report in view of the latur\ 
simplifications and the omission of the risk of ex¬ 
perimental alteration in serum cholesterol levels 
which Cornfield mentions. According to the Cent* 
mission’s attitude, this risk would he zero. The 
Commission implies that the reduction mentioned 
in the footnote to Table Id would only he valid for 
the very high levels of serum cholesterol found in 
v hypercholesterolemia, hut Cornfield claims his 
v. formula is valid for the whole range of cholesterol 
J levels. : ■■ • •• • 

A total of 1329 male persons between the ages of 
40 to 59 were examined for freedom of coronary 
heart disease in the Framginham Study. Neither 
then (19G2) nor at the present time can even the 
* most astute diagnostic ian say with certainty that an 
individual is free of coronary heart disease. So one 
of the basic assumptions of the Framingham Study 
is open to serious doubt. 

Of the 1329 allegedly coronary heart disease-free 
persons only 92 developed various incidents of 
coronary heart disease, which must have included 
angina pectoris. Seventy-four were distributed over 
a range of cholesterol from 200 to 2S4 mgs per 
cent, with groupings as high as 23 to a low of 2 per¬ 
sons. The groupings were arbitrarily chosen av 
shown in Tabic II reprinted from Cornfield's paper 
(sec at left). A questionable transformation takes 
place by semantic legerdemain on the part of the 
Commission, The risk of coronary heart disease in 
92 persons out of a group of 1329 reported by Corn¬ 
field is equated by the Commission to the incidau e 
of coronary heart disease in many millions of the 
U.S.. if not the world's, population — a substitution 
which is unacceptable. Again, wc doubt the ac¬ 
curacy of the data presented to the computer. 

It is a known fact that cholesterol in the it'*::* 
fasting individual, as tested in Framingham, b not 
greatly affected by dietary intake of fats and ch».Vv 
terol in the short run. From values of <>m •»:.n 
study, described below, as well as from the w«uM 
literature vve learn that the same individual has 
variable values of serum cholesterol on dithtrit 
. days, different seasons and other c iu umstaiRes. 1 

Cholesterol was determined in five males an i 
five females of ail age group from IS to .10 car l'*o 
different occasions. On one «xc.iM<>n a low c j* m;c 
breakfast was served consisting of two otm» t> of 
. 0\al'tinc r ** dis solved in twelve ounces of in;:*.. 

"Outline* cffflfjKit |«i«rf'in c^mIs ritiuV«»tM’«S Ut •» \ 
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it.. .« »|iu tit cl ix .1 high t a?« >t ic breakfast toil* 

, -.mi; o| bn mi. eggs. vmvt^rx 1 nr.nl. butter, and 
%» ange |uicc na> consumed. Pn\t prandial blood 
vi imen> were examined la minutes after the 
:ii:lix finished eating die low* caloric meal. 

Ninety minutes alter the high calorie meal post- 
..raudial Mood specimen* vvere examined. Four in¬ 
dividuals »2 males and 2 leniah>> aged between SO 
ihll ininunid the high t.ihnit meal with an addi- 
:;mi of 2 ounces of Ovatmic'* in 12 ounces of milk.. 

.: ming and tub minutes |mi*i prandial specimens 
Acte examined. Tlicie was a total of I' 1 different 
f i Imlesteiol detei initiations. • ; [*> 

It was found that otilv eight times did the fasting 
jtid jMist prandial specimens pair i*;eo Table III, 
luge 0(b. The other pairs of fasting and post-pran¬ 
dial values varied significantly in the same in- 
diviilual and projecting this finding to the Framing¬ 
ham Study, fib 1 < of the-ppt-prandial valuesused in 
:his [Hiptilation group might be subject to grouping 
.halites—a factor that would throw the applicavion 
*»1 Cornfield's equation to the Framingham .Study 
:iito serious i!oubr. ^ \ 

The Framingham hlnod specimens were taken 
t.heti convenient to the volunteers regardless of 
.lieu time of the day. or other anamnestic in- 
tiuvmes. The accuracy of our determinations was 
j as determined by duplicates. If hyper- 
»Itolesterolemia is defined as scrum values over 2*V» 
:.i;% per icnt. only one individual had mu!i a* fast- 
•rig scrum value, and that went down 2*MO nig* 

! a i cutjxjvt piaiuli.ills, jumping two of C ornfield's 
•ample groups. It is abo ijuite presumptuous to 
piojeit or generalize findings found in a homo- 
•,micoun mu theastei n lommmiity v.hosc rac ini and 

* ihnic Imi kgumnd is not given and which c ould 
h ive < I'Uiph telv dillciem eating habits to eiubime 
*i;e coiisidi i.ib]r diverdtv of the United States 
.♦ •:»ul.itioii It has been tt-puted l#v others in epi* 

■ b:nin?«*^ii al studies, that the death rate fiom com- 

A Uv heart iloeast- is ddierent ill various states of 
4 >v Union.*■ ' ' . 1 

* line to the* n.ni<»w latige efioseit bv C ornfield in 
; groupings. .m in* In iduuFs t In «2r strl-ol level 

* add sin!i {tutu one of ( outfit M s c holesterol 
.:>.tips into allothct. It«>m «Liv to «!av. and week to 
' rek. I Ins WouM .ibo appt.v to M«*hI: pressure 
r;»fMviiieu«t tits. I lie M f shifts wutM the n raise luvoi 

;:‘t < <a nfu ll I s 1.»imUi'a Vgam wr find f oitificM’s 

* •miiuJ.i pitiablv wanting biof.ign.dk though vtj- 
**1 i<i at*v valid, .numuiig the lotisj.imy .if starting 

• .lilies # . 

I on,?.i M .mm « stn vi v the t H t ih if the |k n c nt.ige 
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teihu tiou ot cholesterol pertains to risk of coronary 
lie u t disease in all values of the table high or low. 
Ihn it is different.ii one consider* the present.itioti 
of tisk in actual milligram per cent reduction. 
There we have a huge absolute difference in risk 
w hen added to a large, rather than to a small, initial 
level of serum cholesterol. 

With complete disregard of the above considera¬ 
tions. the Commission devised its own interpreta¬ 
tion ot Cornfield's data. Instead of n\/;, we are now 
told that the coronary heart disease im idcnce is re- 
r chived with a relative reduction in serum choles¬ 
terol. According to Webster’s Dictionary. 2nd edi¬ 
tion. risk and incidence have two completely unre¬ 
lated meanings— . . .V/v 

Incidence: act. fact, manner of falling upon or 

affecting, range of occurrence or influence * V 
Risk: degree of probability of loss or chance of loss 

We are now told that a 10^ reduction of choles¬ 
terol in the population of the United States will 
yield a dec rease of 21.1% in the incitlvnte of coro¬ 
nary heart disease. Fiom Table 16 in the Commis¬ 
sion’s report we can learn that a a0% decrease in 
serum cholesterol will yield a decrease of S 1.2% of 
the incir/cwr of coronary heart disease. Any bio¬ 
logically oriented researcher knows that tins is a 
plivsiulogic impossibility and is absurd in its im¬ 
plication In cause a 50% redm lion of scrum choles- 
teiill levels may email untold dangers. 

Cornfield must have sensed these shortcomings 
betans* in a later flPCbi publication 7 he stated, 
'*Wc must admit at the outset that wc have no se¬ 
cure bads tor estimating the reduction in incidence 
of or mortality I rum coronary heart disease that 
could be achieved by application of current knowl¬ 
edge."! If also states in the same article. "It seems 
clear that despite a very considerable scientific 
effort and some- tamali/ingly suggestive results, we 
have ii** < Iear-ian gcuera!!\ accepted answer to the 
4j.it*sii*>n ubethel < leih stei"! lowet iug measures call 
affei i cotouaty heait tliHUM'." We concur in (a»m- 
fieliFs doubts. We fe e 1 that hivc«|uatiou is not valid 
bicdogii ally and should not be Used to substantiate 
the implied rife a | of ptopoed dietary change's siig- 
gesled bv the* ( j Htuuissioii 

i )l l v C"t'l l w ith the idea of c iit irlating values fiom 
Mnu! cheiiiistiv with jciit.it disease, the C’omniis- 
simi vs,is midistiiihed bv lealny and objectivity. 

Stiii 4- tin- < oiiitiiissioii\ mind was made up i 1 * *' 1 
valu e, the ineiiibetshipaif the ('ottunissioti di* 

Vv.iiil iii.be boihetcd with the ioiilusing facts. For 
t*\ ituple. in a %tn*Iv of c i^aietu* Mtioking. the tind 
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^rvf'-.J-. * i j‘?'i'!v . ; ••' Stamlcr ( 4 °) hna analyzed the data on 13 deaths occurring dur-" 
*.' ’,.rV . lag the first years of the Chicago Coronarv Prevention,Evaluationi 
■% ly • f Program, which origihiiUy consisted i or 319 coronary-prone male 

i .rtj/Vi * volunteers seed -tO to 55> who were free from clinical CUD. Eleven 

^ Vf ,f - <>( y y. of the 13 decedents had three or more coronary risk factors at entry 

1 *••'.w\r •*• Into the program, and at least 8 were cigarette smokers at the time 

~Of death. Forty-three men, who were cigarette smokers at entry 
the Coronary Prevention (Evaluation Programj gave up smok- 
» •"T'*-ing and have remained active in the program. There Have been no 

* dwdhs from cardiovascular causes in this group. Stamlcr (43) 

r '^*^ V ‘Vf >*L^' eommented: “Even though the number of decedents was. small, 
these data strongly suggest: that continued cigarette smoking is as- 
OOciatcd with very high risk of premature dt-ath for very coronary- 
. 1 1 * ■ ■.ti'y- . 5 v r ^prone men, and that other preventive measures are by themselves 

limited value for them as tong as they fail to give up cigarette 

• ' ■'=■*■. ' - _ _ _ ~ 


(if) bmiux, J. Acute myocarmal intarct 

(ion. British Heart Journal SUlSuppi 


t): Ua-U4, 1971. 


Poland, and Sweden (21, 30. 5J). 

e-« r After a patient suffers a myocardial 1 infarction^ he frequently 

*\y ■ - « * ; I gives up smoking (IT, 2$). Only fragmentary oata are available on 

v -J?>' :y I what effect the cessation of cigarette smoking might have on the 

* > >a,,V : *••■;< ! •. **'r'. yikehhood of a recurrent myocardial infarction (3, J4,43). Ninety* 

*' r ; two survivors of a first myocardial infarction wore studied over a 

v 7 . 4- . : *-;>]/,»»* '‘>-ycar period by Paras Chavero, et al. (43) 1 During this t:nte, 37 

* :’0- patients continued smoking, and 12 of them (32 percent) experi- 

^^5 • v’ T*\t ■ i if * «nced a second myocardial infarction. The 51 patients who did not 
-i. fj; y& **?• *7 fin • i, •: f smoke during this 3-year period included 139 ex-smokers and 12 pa- 

r S'. '• ‘ V* tients who had never smoked. Eight of the nonsmokers (16 percent) 

'■’^ , :^^5^^*xpcri«nccd-a second myocardial infarction. The smoking habits of 
^c 4 v■ 'four of the patients were not known. Although the continuing 

smokers experienced 7 f greater rate of recurrent myocardial infarc- 
tion than the nonsmokers, the difference was not statistically sig- 
O •••>?^’lilficant(P = .07). 

vioivV*-^ W The role of genetic factors in the development of CHD and the 


1 -»T^Vj IS t 1 V * ft " r*v >,v UOn vnan uig uuu^uiwic ^ 

iWCTH O = • ,.v 

‘'yfj, w „ -V'i - The role of genetic factors in the development of CHD and the 
M difficulties associated with the use of twin studies were discussed 

*•* -' '"- j,in the 1971 report. “The Health Consequences of Smoking** (5ff). 
1^8 v £- 4* ^ Mailed questionnaires were used to establish the diagnosis of angina 

^ *V ' pectoris in a study by Lund man, et al. of twin pairs discordant with 

. ‘‘respect to smoking habits and in a study by Liljefors of twins with 

- 4-1 *^fr. - CHD: Lundman, et al. (3fi) recent I jr investigated 69 male twins with 

" vr^v VT’;» -rthe diagnosis of angina pectoris established by questionnaire. Only 

V --'£'r ■< 22 percent of these diagnoses could be verified by clinical examina- 


-‘' ■y 1 


22 percent of these diagnoses could be verified by clinical examma- 
tion. 

V In a study of CHD, Liljefors (35) studied 91 pairs of twins from 
*; the Swedish Twin Registry of 19G7: The twins ranged in age from 
v. 42 to C? years, and 51 pairs were monozygotic. Smoking habits were 
not significantly dltlerent in pairs discordant for the probable 
*■. presence of CHD. However. Liljefors noted that "... in many pairs 
. the smoking habits were similar and that the material included few 
pairs discordant with respect to smoking, so that it does not pro¬ 
vide a suitable basis for conclusions as to the causal iimportance ot 
smoking for CHD.” As observed in the 1971 report. “The Health 
■* 000 sequences of Smoking” (J»). it would, be surprising if genetic 
factors did not play a roie in heart disease; however, it is open to 
question whether findings from twin studies can be used to dis- 
" ' tinguish between “...the hypothesis that genetic factors govern 
the kvel of host susceptibility or resistance to the eifects of an exo¬ 
genous influence such as cigarette smoking and the h^Tiothesis that 
genetic factors ’cause' both heart disease and smoking." 
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are -not recounted. 


'f prognosis of Myocardial Infarction. 



1 The details of (34) Keren’s investigation 


• ratA * r tv> * -1 The r ^ SuitS do not show that smoking is related to mortality 
\r. r v* ^ The details are as follows : 

• - r- 


>v t c, 

^-V.^^Smoting Wa^x 

*JW?-* 4, w *4.T.Smoking habits were about the same in the 
- ,- A*‘^ groups at entry and showed practically no 
• *' '*■. change during the first 5 years of the trial, 

' ij-* 4^ Because of the frequent combination of self- 
r - .S'jj*-* tolled cigarettes and a pipe* it was impossible 
to consider cigarette smokers alone. Table 10 
‘‘. -v -. v-'ia' presents the overall CHD mortality rote .in 
^ ^ .relation to smoking habits. Tiut death rate in 

ril ^ not statistically-significant. 

ii’-'S ■.-•* -of sodden death was the same (20.3 and 

20*o«) 1° smokers and nonsmokers. Smoking 
related to the serum cholesterol 

,* ; .-i , \i - 

j,f^.^:^^Combined Risk Fact on ' *. 

.Vi.-;i;T J v;Figure S evaluates the importance of an 






' \ ; -' •; - r , ' 

, ‘^Epidemiologic studies have * demonstrated 
several factors associated with the risk of 
developing first manifestations of coronary 
/ heart disease. Blood lipids, blood pressure, 
and cigarette smoking are such risk variables. 

. The present study demonstrates that these 
hetors ; aC amenable to control, are of 
prognostic significance even after a myocar¬ 
dial infarction^ When combining data from 
both groups, a three-fold greater CHD 
mortality rate is demonstrable among the 
hj'pcr cholesterol cm ic, h>*perteasive smokers 
' than among those in whom these factors were 
low or abs4*nt. In spite of the small i numbers 
this obwrvation finds some support to the 
nrvv lh.it the multifactorial approach is the 
/ best way to the solution of the coronary heart 
l disease problem. - \ ,y v - . *; * 


i V •- 

' • ? ,.■ 


r. 






*>' jy 


T*ble 10 

Elecm-Ycar Incidence of CJID Deaths io 
Relation to Smoking • • Hahjts: B*uh Croups 
Combined » 
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times higher in t!a* bypertenvive smokers wi k ' 
% cholesterol find aliovc 230 compared wit 
normotensis*• nonsmokers with a cholestei -' 

lescl bs'low 230. This diifercnct? is high 
| significant (F = 0.00T), 
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„ *; . V_Y. ' AUTOPSY STUDIES / - 

In previously reported autopsy studies, Auerbach, et al. found 
that aortic and coronary atherosclerosis in man were more common 
and severe among: smokers than among nonsmokers (5). They have 
row extended their investigations to the myocardial! arterioles of 
men and beagle dogs (fi)t In a study of 1.1S4 men. they found that 
the thickness of myocardial arteriole walls was greater, on the 
average, in smokers than nonsir.akers < table 3), The thickness in¬ 
creased with the number of cigarettes smoked per day and with 
age. The thickness was Mss, : on the average, among cigar and pipe 
smokers than among cigarette smokers, but it was greater than in 
men who had never smoked regularly. . / 7 * ..y • • ... .. y * 

TABLE 3 .—Tinman autopsy study. Comparison of the thickness of 

myocardial arteriole walls tn smokers and nonsmokers . l 
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^SpAUcaaACH. 0., HammonOl E. C-. GanriMKiru L. SmokSnp in relatiba u 
atherosclerosis of the eorooary irterits. New England Journal of Me-?. 
Icine 273(15) : 775-779, ,October 7, 1965. * 

(#) Aurr.BACii, O., Ham mo si/, E. Cajitinkil^ L. Knur an. D. Thick**5.’ 
ot walls of myocardial arterioles in relation to smoking ard a;*. 
~ Archives of Environmental Health Kill: 20-27, January 1971. 
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In one experiment; beagle dogs inhaled cigarette amolce diily 
throughitrachcostomne. Twenty-eight dngs.(hat died between dnvs 
67 «nd 875 formed one group; 32 dogs that were killed after 875 
days formed another group. Eight control dogs; were not exposed. 
Beagle myocardial arteriole walls were found to be thicker in smok¬ 
ing than .nonsmoking dogs, in dogs smoking many cigarettes than 
in cogs smoking fewer cigarettes* and in dogs smoking nonulter cig¬ 
arettes than in dogs smoking filter-tip cigarettes (figure 1):, Also, 
the thickness of artferiole walls increased with the duration of 
amoking. "r& .: ••• i, 
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E*cb dot Teprtwnta or.« section. The thr« dots on a lin« reprwnt the three 
•ectiom from a particular doj. . rr ., 

FlCUtt 1.—Canine autopsy study. Comparison of the thickness of myocardial 
arteriole walls in 32 smoking dops killed after 875 days and 8 nonsraakinj 
dof*. 

L SotrtCI: Auerbach, O^etaL (€). •"• \ ‘ '/.■yV' v .'' ■•'•;’ 
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Nicotine and Cigarette Smoke 

• ik- Schicvelbcin, ct aL (i?) investigated the effect of oral nicotine 
. administration over a 20-month period on lipid metabolism in. 35 
•-rabbits. Even though lipoprotein lipase levels and calcium content 

of the aorta were significantly greater in the group given nicotine 
than in the control group, the histological changes of arteriosclero- 
; als W'ere found with equal I frequency, in both groups. The authors 
concluded that the epidemiological correlations between CHD and 
cigarette smoking couia not be explained by the pharmacologic ef¬ 
fect of nicotine alone. 

.'. - . A study of the interaction of chronic nicotine administration and 
acute hypoxia in 230 rats was performed bv Wenzel and Richardi 
(60) . Pretreatmcntof the rats with nicotine increased the mortality 
during hypoxia, but the difference was not statistically significant 
Pretreatment with the nicotine alio was associated, with. marked 
Variability of regression of hypoxic heart lesions. The interaction 
of nicotine pretreatment and the hypoxic insuit produced variable 
effects on myocardial enzymes. 

• * Aronow (J) recently studied the effect of cigarette smoking on 
the A wave of the apexcardiegram in 20 men with CHD. The A wave 
reflects the left ventricular filling wave associated with the impact 
of blood upon the ventricular wall during left atrial contraction. 
He found that the mean maximum increase in A wave ratio after 
smoking was 31 percent for high-nicotine cigarettes. 13 percent for 
the low-nicotine cigarettes, and G percent for the. nnn^nicotihe ciga¬ 
rettes. He ascribed these changes to increased myocardial ischemia 
produced by cigarette smoking, which 1 was,reflected by a larger A 
wave ratio in the apexcardiogram. While nicotine appears to have 
produced most of these changes, the observation that a 6 percent 
Increase occurred in the ahsence of nicotine suggests the possibility 
that carbon monoxide plays a rule in this eitect. 
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• " Histological Evidence of Atherosclerosis. The technique of measuring 
thickness of the wall only, unrelated to the size of the lumen has been severely 
criticized. The accepted technique is wall to lumen ratio* Anyway, in the 
.. Discussion (6) Auerbach et al. recognize the problem relating to the cause 
. . of the thickness. If some measurements were taken prior to sacrificing the 
animals, the possibilities enumerated could have been explored. Furthermore, 
\ in the absence of functional measurements, it is impossible to detect ischemia. 
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It would be important to determine what 
ingredients of cigarette smoke are responsi¬ 
ble for the greater thickness of waits of 
arterioles in smoking dogs than in dogs 
Hot exposed to cigarette smoke. As described 
above, the thickness was less on the average, 
in dogs that smoked filter-tip cigarettes 
than in dogs that smoked nonfilter cigarettes. 
The cellulose acetate filter used in this 
experiment resulted in a reduction of both 
tar and nicotine. This suggests that tar or 
nicotine or a combination of the two is 
responsible for the effects of smoking upon 
the thickness of walls of arterioles in the 
myocardium. However, in light of the 
findings of Harkavy 4 and the findings of 
Wanstrup, Kjeldsen, and Astrup 3 in experi¬ 
ments carried out on rabbits, we cannot rule 
out the possibility that allergy to tobacco 
proteins or that CO in cigarette smoke may 
have contributed to the observed effect of 
cigarette smoking upon the thickness of 
walls of arterioles in the myocardium of the 
beagle dogs. 
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*.^ : ‘ J , V‘. ‘ •' -CarbonMonoxide 

y ... •.-• •>.. ■ ■ •- ■ ■ - ,-•«- : 

\ % .. Because cigarette smoke contains from 2.7 to 6 percent carbon 

...V monoxide (CO), significantly higher carboxyhejnoglobin (COHb) 
'“’ X \ levels are found in smokers than nonsmokers *j f, ZO'ifTcZl . COHb 

' * - TT r r ‘ * . levels in nonsmokers are usually less than 1 percent, while those in 

. '• 'J ' * ■•* • ■-’-■* “ r imokcr s average around 4 percent and may exceed 15 percent U) 

>V« r • CfO. .& £>♦ Heavy smokers and those who inhale show the highest 

/?Su lr r v “ -;""t“ earboxyhcmoglpbin levels (CO). 

•CvS&S> : ''' HacbiscK (24J found that a smoker with a daily consumption of 

^ ; :, ^v»- 85 to 40 cigarettes easily attains and maintains for hours an alveolar 

: concentration of 50 p.p.in.. which reaches or exceeds legally- 

■ **- ’*£?> established ambient air quality standards JS* 24>. 

.. , T > Cohenj ct al. X/jyand Aronow. et al. Q> have shown that there 

* ;;. ”'>*■ #*#■!■ no significant difference in mean expired lair carbon monoxide 
1- - levels after patients have smoked tobacco or lettuce leaf cigarettes. 

** ; ^Although pipe and cigar smokers in the United sStates are reported 

^ to have lower exposure to CO than cigarette smokers CO in- 
' ^^^j| ; texication lia3 bcen reported in cigar smokers (£»). 

^ exerts its adverse effects on the cardiovascular system of 
w-' 1 *- 1 cookers through one or more of the following mechanisms: (a) re- 
, duct ion of the amount of hemoglobin available for oxygen trans- 
• ■' . x- . port; (b) shift of the oxygen-hcniogiobin dissociation curve to the 

% v jleft ^'ith consequent interference in oxygen release at the tissue 
* level; andi (c) i induction of arterial hypoxemia. CO may interfere 
■ the homeostatic mechanism by which 2.3-DPC controls the 

' • Bffinity of hemoglobin for cxygen (5£J. ,CO has also been implicated 

%*'- in experimental atherogenesis in animali (SC). 

^ . Ayres, et al. (7) recently studied 41 patients during diagnostic 

j/ '**: eardiac catheterization, at which time they inhaled either 5 percent 
® r percent CO. Arterial and mixed venous oxygen tensions were 
.V-r decreased by administration ot either concentration. In patients 
’ CHD; coronary artery 0 ; extraction decreased 7.0 percent after 

, inhalation of .1 percent CO and 30.5 percent: after inhalation of 5 

O ’ percent CO. Some of the patients with CHD experienced changes in 

lactate and pyruvate metabolism indicative of inadequate myocar- 
, , * ; i dial oxygenation. The higher level of CO inhalation in this expert- 

’f -.v. ■ v, ment is comparable to that experienced intermittently by cigarette 

. smokers. 

• ' Brewer and his colleagues ^77) investigated cigarette smoking 

*. . **'*+ 4 . ** * c^use of h>T>oxemia in residents of LeadVille, Colorado, at an 

altitude of 3,100 meters. The arterial pO ? of 8 smokers was signif- 
■' •>■ Ki'? fcantly lower (P <.05) than that of 12 nonsmokers, but this vras 
*•’ v “ gN -.\*t reversible upon cessation of smoking. They concluded that the ad- 
*' 7 ' "* 7 ^ Terse effect of cigarette smoking on O. transport may be especially 

' % r : : ;r. pronounced at high altitude and may restrict an individual’s ability 

-;> V to adapt to reduced 0, tensions (il. jL*). 

. Kjeldsen {oJ . SSj : examined ^aTTnci us trial workers, about one- 
* half of whom were tobacco workers. Fifty-nine cases of arterro- 
■clerosis were documented by such clinical s>Tnptoms as angina 
pectoris and intermittent claudication or by a previous histor> p of 
myocardial infarction. While 20.9 percent of the 934 '‘control” in¬ 
dividuals were nonsmokers, only 2 (3.4 percent) cf the 59 patients 
with arteriosclerosis were nonsmokers. A significantly higher perr 
ceutage of diseased workers vrere heavy smokers and inhaled the 
/..• smoke. 
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Cholesterol Content of Tobacco and Tobacco Smoke 

; Cholesterol glucoaide has not previously been reported in tobacco. 
Of In any other plant (JO). Bolt and Clarke (JO) iinestimated the 
gtcrolin and sterol fraction of flue-cured tobacco and found that 
cholesterol is one of the major components of Hie ateml'fraction. 

More recently, Grunwald. ct al. (*J):li;ive confirmed that choles¬ 
terol accounts for 10 percent of the total sterol in ciirarcUe tobacco. 
They also found that 8.G percent cf the total sterol content of ciga-r 
rettc smoke condensate was cholesterol. Thirteen percent of the 
cholesterol present in cigarette tobacco wac transferred to the 
Condensate. 

The biological significance of these findings remains to be 
determined. • ?' 
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(f<J) Bolt, A. J. N. t Clarke, R. F. Cholesterol glucotide in tobacco. Phyta- 
chemistry 9(4) : 812-322, April 1970. 

(«) Crunwalo, C.. Dayxs. D. L, Busit, L. P. Cholesterol in eiparette *mok- 
condensate. Journal of AcricuKural and Food Chemistry 19(1) : 133- 
^ 139, January-February 1971- 
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, % . Atherosclerosis and Carbon Monoxide . The results of (31, 32) Kjeldsen 

r ' ‘‘ A - should be compared with'the negative results of Petrovska and Drakova 

26% 
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. •***•• ■ v" v*° 

’• Z'Xi?. (The effect of chronic exposure 

’]■ - C K,vf'v ■*?' ;.- ^ *L * . . ’ " changes in the blood with respe 


PREROVSKA I and DRDKOVA S: Vliv chronickeho pusobeni kyslicniku 
l $-&- : u ^ ie ^ nate ^° na biochemicke zmeny v seru vzbledem k aterosklerose. 




to carbon monoxide on biochemical 
respect to atherosclerosis). Prac Lek 

19: 1-4, 1967a. 

•' : ■■■:' 

; * PREROVSKA X and DRDKOVA S: Vliv chronickeho pusobeni prumyslovych 

‘ " skodlivin na exponovane pracovniky vzhledem k rozvoji aterosklerozy. 

- ; *v• (Influence of the chronic action of industrial anoxious agents on exposed 

■ ' ^SlyirV-- ' workers in relation to the development of atherosclerosis). Cas Lek Cesk 

106: 754-759, 1967b. . ‘ - --- 

fS ;■■£;^PREROVSKA I and DRDKOVA S: Ber Einflup der chronischen Einwirkung 

f von Kohlenoxyd auf den kiinischen Zustand und biochemische Veranderungen 
im Scrum exponierter Personen in Hinsicht auf die vorzeitige Entwicklung 
der Atherosklerose- (Influence of chronic action of carbon monoxide 
on the clinical status of biochemical changes in the serum of exposed 
persons on development of atherosclerosis with influence to the premature). 
Int Arch Arbeitsmed 28: 175-188, 1971. »• 5 
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. COR PULMONALE (PULMONARY HEART DISEASE) 

• The relationship between cigarette smoking and chrome obstrue- 
' tivc bronchopulmonary disease (C-OPD) with cor pulmonali was 
discussed in the 19G8 Supplement to “The Health Consequences of 
Smoking" (55). 

Although the extent of morbidity and mortality due to cor 
pulmonale and right heart failure is difficult to determine, COFD is 
• Often complicated bv these conditions 1 -7) i 

The Pulmonary Heart Disease Study Group of the Inter-Society 
. Commission for Heart Disease Resources recently.summarized the 
/.evidence linking cigarette smoking with COPD and concluded: 
. , ^Cigarette smoking is the major cause of pulmonary heart' disease 
_ In that it is the most important cause of the chronic non*nco plastic 
bronchopulmonary diseases in the Uhited States” (25)* 
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;7*v Wtte smoking is associated with increased mortality from 
' cerebrovascular disease. 

,- 2 . Expenmentalevidenceconcerningtherelationshipofsmok- 
•^> lng and cerebrovascular disease is at present insufficient to 
^ *How for conclusions concerning pathogenesis. However, 
*ome of the pathophysiological considerations discussed con- 
/H]/ ceming CHD may also pertain ito the relationship of smoking 
'and CVD, particularly cerebral infarction^ 

' 

/ v f J In the interim, additional reports have been published. 

.. . . Dyken (15) performed a retrospective study on 285 patients with 

■ cerebrovascular disease in Elkhart. Indiana. Even though low ciga- 
, rette consumption was noted in all groups, mates who had cerebral 
• infarctions smoked significantly more than controls. 

PafTcnbarger, et a!. (42) found that smokers of more than 20 
Cigarettes a day faced a slightly increased but not significantly 
greater risk of dying from a stroke than those smoking lesser 
amounts. 

After 1C years follow-up, male cigarette smokers in the Framing* 
ham study had more than three times the nonsmokers* risk of deveU 
oping a cerebral infarction (22). However. KanneI commented: “It 
Is not clear that smoking actually affects the rate of cerebral athero- 
gencsis, and some other mechanism may be involved.” 


■>V- 


Dyiccn. ,11. L. Precipitating factors, prognosis, and demography of cere¬ 
brovascular disease in an Indiana community: A.review of all pa¬ 
tients hospitalized from 1963 to ISCS with neurological examination 
Of survivors. Stroke 1<4): 261-^-269, JuJy-Au(rust 1570. 


If ) Kanncl, W. B. Current status of the epidenr.ioloo' of brain infarction i 
associated with occlusive arterial'disease. Stroke 2<-4): 295-5IS. 
July-Aug-ust 1971. 
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Cigarette smoking has beer 
■ *jCTjS^flgrg flpy and peripheral vascul; 


-' • .4 :• 


" ;* **..• vasoconstriction, decrease in blood flow rate and fre- 

1-; *,V'Vf.4l^??Qn«.»ey of plasma spacing, blocking of blood flow in<varying nam- 
« ” / ' ;< i' : ^^' : A?l£ **** °* nutritive capillaries, shunting of blood from arterioles to 
*?* • v^ nU l C5 ' *■’" Tll£5e microcirculatory changes were said to result in 

* decrease of nutritive blood flow in tissue, 
rj As mentioned in the discussion of CHD, Kjeklsen ( 31, 25) stud- 

- x'tJ&Xi led several smoldng patients with occlusive peripheral vascular 
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PERIPHERAL VASCULAR DISEASE 

^’ lie 1971 rc P°rt. “The Health Consequences of Smoking” (fff)i 
-?'f\ ‘ ^V-*- Summarized the data relating smoking to peripheral vascular dis- 

' V • 

■' 1 Data from a number of retrospective studies have indicated 

7 f *^ at cigarette smoking is a likely risk factor in the devebp- 

■^’1* Bent peripheral vascular disease. Cigarette smoking abo 
appears to be a factor in the aggravation of peripheral vascu- 
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as been observed to alter peripheral blood 
vascular resistance. 


^^234;"”^ result tram interpretations based upon indirect measure-- 
»enU of lmcrocireulatorj' variables. Hence, they studied vascular 
<4 changes in a bat wing under direct microscopic observation. They 
Quoted a marked increase in the diameter of innervated, minute 
* . ; r -K Verieries with intraperitoneal nicotine administration; but this effect; 

:r M* ‘"- Was abolished with sympathetic denervation. 

Asano and Branemark (J) installed a direct, microscopic obser- 
- ; nation chamber in the connective tissue of two human volunteers, 

v ' * One volunteer was a “healthy” 20-year^ld male nonsmoker. The 

®^ er volunteer was a diabetic who had been a smoker for five years 
9n& who “...had no apparent diabetic vascutopaihy.” The effects 




(ff) Maktc, R. O, Yockius. E. J., Hajuus, P. D„ Fowarr. R. B.. Nrcotx. 
P. A. Effects of nicotine on the subeutaneou* microcirculation of the 
. b*L Proceed]ne* of the Society for Experimental Biology and Mcdi- 
r cine 133(1): ISO-159. January 1070. - : ... . 

'^V 

■]'■■}'■". ■” ; - ■ : . 

(j) ASA.S'0, BaxXEMARK, P^f. Cardiovascular and microvascular re* 
tponsea to amokinc in man. Advance* in Microcirculation 3: 12S-15S,. 

mo. -.‘-irt. - 






fa the Prague study (J3) intermittent claudication was signify 
1 > - v Y n / * (P < .01) more common among cigarette smokers than non- 

*mokers. Twenty percent of the men in the age group of 60 to 64 
^ WvV' '< who were heavy smokers (more than 25 cigarettes a day) had inter- 
’’TT'.mittentclaudication. 

"T: 7'. ^ WO reported that all but 4 of the 98 patients admitted for 

v>r-i- ; '.y rV: ^^V ; * peripheral vascular surgery at the Karo line Hospital, Sweden, were 

: ^‘y-. »?> -> " ‘.,.7 >V cookers. * 

•: • ‘ - I'VV; Mathiesen. et at <SS) in Denmark followed the spontaneous 
—* ' V * course of arterial insufficiency in 211 patients. Cessation of smoking 

-L . . Increased the number of patients displaying spontaneous improve- 

; 7:‘5£'- 7w7-,- ■■;_rV-;--?-yv ®ent 


(S4) Rat, L. E. Medidnska*VadA'«rkftinc«r avtSlthinr. RSknln^ pch p*rifer* 
karlsjukdomar. iHarrrful clinical effect* of nnokin*. Sr.u,^»nc and 
dlteases of the peripheral vesiels.) Social-Medicinik lid$krlft 2 
(Special Noi.): 67^71. Februarv 1971. " 

Matkiesen, F. R-. Lajwen. E. E. WcufT. M. Some factor* in flume in K 
the iponuneous course of arterial vascular inauftciency. Acta Chixur- 
( j $) giea Scandinaviea 136(4>: 30J-3U8. 1370. 
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ORAL CONTRACEPTIVES, THROMBOPHLEBITIS, 

AND SMOKING 

’ In two studies from Great Britain and one from the United • 
States, it was reported that the use of oral contraceptives was asso¬ 
ciated with a significantly increased risk of developing \*enous 
thromboembolism (4-?, 58. 5*). The British investigators also noted 
In their initial 'report that the affected patients were, on the average, 

!. heavier smokers than controls (JS). However, after an additional 
year of study, a similar effect was not noted and they concluded 
(W): **.. .the earlier difference between the smoking habits of the 
two groups can thus reasonably be attributed to chance (P = 0.03).” 
The American investigator (4J) found"*... no evidence that smok¬ 
ing, acting either independently or in conjunction with oral contra¬ 
ceptives, is a factor in idiopathic thromboembolism.” 

' Cigarette smoking has not been clearly, demonstrated to be a fac¬ 
tor that contributes to the risk of idiopathic thromboembolism asso¬ 
ciated with the use of oral contraceptives. Nevertheless, the 
possibility that it may act to increase that risk has not yet been 
: Completely ruled ouL 
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144 ) Saatwcle, P. E., Mask A. Aanics. F. G.. Gmxmc, G. R.. Smito, 

, II. E. ThromlvKmbbllsm and oral conU»«i>uve*: An cpidriniotocie 
caw-control study. American Journal of Epiid«miology W(i) 365- 
380, November 1969. ... . , 

<«> Vessnr. M. P., Dole, R. Induration of relation between us« of oral 
contraceptive! and thromboembolic dl«aw. BtitUK Medkal Journal 
2: 199-2US, ApriliI7. 13CS. 

(S») Vcsset, M. P„ Doe^ R. lnvtitinaUou of relation between ose of era3 
contraceptive* and thromboemb.»li« d.wAW. A further report. British 
Medical Journal 2<J65»): «3l^Co7. June 14. 1563. . _ t 

((5) SAJtT well, P.R. Oral eoniraceplivc* and ihromhocmbnlistn;; A further 
report. American Journal of Epidemiology 3 4(3); lW-’JOl, September. 
1971. w v - . vV. • - 
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V; «iom,iuilT5 Of CURRENT CARDIOVASCULAR : 

'INFORMATION .,•. ..... IV?;-/ 

In addition to tho comprehensive summary from the 1971 report, ; ' 

“The Health Consequences of Smoking" (5ff), cited earlier in this ' ‘ • 

chapter, the following statements arc made to emphasize the most ■?■>' 

recent developments in the field: •; i m ‘ 

1. Recent epidemiological studies from several countries con- 

firm that cigarette smoking :s one of the major risk factors ' 

contributing to the development of CHD. Avoidance of ciga- 
rette smoking is of importance in the primary prevention of 

- CHD. • 1 y.-. . •>.•?••". n •• •• ; 

■ • "• .v?-’V'-*';* ' 

2. Studies in man and animals have shown a greater myocardial 
arteriole wall thickness in smokers than nonsmokers. 



uwcaae icor puimonaie; in me united 
States in that it is the most important cause of chronic non- W 

a«oplastic bronchopulmonary diseases. Avoidance of ciga- 
'.y\ tetle smoking is of importance in the primary prevention of ‘ 

* P^knonary heart disease. >• j •; *v ... \ ^ 

_jsr-rfteSi&.'Av 
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i Consumption. In 1971, Seltzer wrote a letter to the 
J Med : 11 March, 1971) commenting on the secular rise- 
fr ° m heart ; dlselse paralleling, the secular increase in 
^s e C ° nS Tr h0n ‘. ? iS t0piC has been omitted from *« 1972 Document 
., - -„,. -, 6 E rannlS ~ ngl J MCd 284: ,384 - ,3 8 5 . 1971)J. also 

AND HEART DISEASE ' - ' * . „,, * . * '"'i\ \1 ~ - ' , 

* w£^.^<V‘^y'• ^7T-< i*~, ' ■ - •• • •> i ' r ° ** £ Jt * T: C - C * S**w. of the Harvard Sc hod of Pub- 

*^1 7#Mr Editor: It has been suggested that the secular Hie us 7 '- & Health, reccndv obulttcd data purporting in -'tow a poor 

\r^ ^ nle f nm heart ■ disease parallcia die secular increase coraebiWio of secular clun ks u» cigarette <t/ai*i:.f;xjuft * idi 

i» *»£»***** consumption. In this connection, the recently - ^ heart disease morality rales f\ En d J Med 2* 1:557, 1071), 

'•'•"'< puWuhlcd World Health Or-miration's data on the death r " However, the kind of »u:i.:xi used 4pcner.tr-* changes 

, „ " • - V * ♦,*; r.;,r^ P‘ rate* from artcriov.lert>tie and degenerative heart disease for rather than absolute chan *». and combined death rates of 

. . . il** c vii 1 ' ilu ■!» ««m iait lfi.7 ' ’ _,i„ .. i r_• . . _.i_ _ j_. w__ _r ,_ 


(cS'vT# Mr Editor: It has been suggested that the secular rise ia 
y-fdealh rate from heart <ii«a>e pardJcJs ihe secular increase 
/' in cigarette consumption. In this connection, the recently 
% puUuhlcd World Health Organuation's dau on the death 
i ‘ rates from arteriosclerotic and degenerative heart disease for 
r the age group -45 to 54 and for the yean 1953 to IW7 ate 


Hfe' - »«>« interesting, 

.^/.r jh:*, a. Table l cites 


mm 




‘ a Table I gives in rank order the percentage chan-a in 
adult per capita cigarette consumption and the appropriate 
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T*Wo t. Oeeth Rates from Artenoccfcrotic Heart 0 ; sm$« in 

<■-. t\i-,. . Refahan to Smoking, 




Ocath *>r* fnw 
AttUA-cioone 
tUurtuuut . 
■'. otocu n % 
tmTitssn 
|fi* r4M . ’ 

' : 42* . 

y - +33 



’*^v.* •■S';- ;• >s 


vf rn 






^i^ 9 l 


OK 

Net-SerW* 

US 

Fnrcet 

S»i:mtW4 

Swc^enf 

Italy 

Carc&4 

Jipd 

Aanraiis 

Aasrhil 

W.Cmusyt 


*TtMn* • Vjruwt C<mm^ Seoxvi Ci A et V» DH 

Ion. ImIa, Te«x« S.,--cuA.kClirank r-per S), IS'I 
♦t*i*-yr l: TK* ««iera uetunw t«art 4i»c**e. K«»tS,A*p**- 

Uvu--t*T~ }*TI>,r?>» ■ 

*3 t*s* crpfttu a <aAu:« ip»r» ft«x» «ncn»«aerMic Vart £wu» 

. ' ttince IMT I tws t^ures fca»* *ji Ve<* I'lwNfl 

death rates from artrrcidcToOe heart d-sease for the coun¬ 
tries liucJ by, WHO from 1925 to I9d7. From thh L:i\'e. it 
appears t.H.n there U no raisi-order auicubon bctvcca ciga¬ 
rette ce::sumption at-.d deads rotes fro.ti aJJerij-ich'Tcdc 
heart d^rrse. In fact, anvsis^ the fi>r ewnttri.-* «:-V the 
isniVeil cl^ngrt in n-irctte ton«ue»piVj«i, fear coomries 
(Fmbrtd. United Kirt-ritra. Netherianiii and France) *:a>w 
the brrest petcent^.e increases in hcart-cl ieaw c-oruu.ty. 
Sinking Finland li. rbvu 5 per cent coctcjw in per cap¬ 
ita esparrtte cowsunpison, and yet entr the sa-re pcrixl h.»s 
experir' ced a J‘> r <rr inemte in deaths from arteno- 
•aclerotic heart diwrj*. 

Of further intrrrat b the fjrt that «he«eat Japan has had 
■* 4H per cent irerrusc ui octreite con*urr>Lon, ia death 
rate r xo ,n anrrixs Irnxx heart di'eate over t;,ie varne perird 
has drilled Tl per cent. Wrti C.emany, with a ?4) per 
cent increase in cgirttre ton sort jk inn. il.o»» or.lf a CO per 
• cent wnieasc in artcniiMc.'eroUC heart d;sea*e. tor die Ln.ted' 
States the death rate from tiia «utc d eretu-dlr on- 
charivO'l, trhereat «»t»r c**ontry h»s esf-enerxrd jn IS per 
ernt r«*e in p oysoi.irp'yHS, 1 l^oe rfau dd ncx **ip- 
port the par/X .sm of seeuUr ehurige* us octette <Muun*p- 
- (iocs and he4r»-di*ease n»iruit«v, . 

■ K do r*4 draw any fonclu'-ins legal ding the euett of ct^a- 

•Ctte smolinj; on bean-disease *»K»rulity from tl*rse fis^snrs, 
(Kept lu point out tlie dancer of the u-e of serular cKtn^es 
la tobacco romumpiofl a«>d lira r tit (sea *c nMirululv for thn 
purpose. ObsMudy, t»*e etailnyy of heart disease u far too 
complex for such uinplutaC interprcutmis from these kinds 
•f statist«ral daU- 

. . ;i*r - . r ■ Ctw. C Scltzm. Ph D. 

. '*di- c >» Vv .-J. 1... Srwa«*y /lew ink .IumT#^ nr 

"• *•*•£« Jnthr.p.'l.x'* 

‘ ^ I’tjFv.., f i ••• ;a A «- .. Harrard S( h«yjl of Public Health 


To Me Editor: C. C. Sehrer. of the Harvard School of Pub¬ 
lic Health, recently Cibubtcd data purporting u» sltow a poor 
correlation of secular c lutn:[<» in cigarette cvaau.-.rptjun *1111 
heart disease njoruiiiy rales (M Ee l J Med $s 1:357, 1071). 
Howeser, the kind of su:i:xs used 4pcrter.tr-* changes 
rather than a!>ejJute chan,-*, and comb-jicd death rates of 
mates arxi femates rather than d .aih rates of rul.-s) wctc 
fauppr^priata fur e : . h avirg this rx>f! 7 r---sn i nral. vre-retued 
correlation, fi^re I '*. . these data i . ^.’aarer penpectis 

Seltter emphas-yed a' ; Mrent ir-cniu-*enciet <xh as the 
disproportionate changes in die Natherianiii and tr. »Lr.d at 
compared to clian-es in 1 countries such as West Cenrawy 
and Co .11 da. Figure 1 shows that the cJ.onjn ob>mrd 
these and nun)- other rountries were i .1 fee* ii* g : 
mem wiUi the gelation previo^iy cuhliahod in cpidemioioz- 
k studies. 

The purpose of Seiurrs corr.mur.lcadon mar have been to 
point out, correeily. that factors O’h-r Cun cigarette »xok 
tng are inportuit in 0:s e’hr’.-r^ of Lcirl d *oi:i. c-ifteular 
ly arren^* ronnol'trs and in ccun^iss tuch ;t jrran, 
France, Ss.iaerl:rd and especiahy rinlihd. lie*c\;r. c‘te 
tenor of his precaution thxcunui cite ra-'j-.* d? of c 
irtte tn.oii.g in caa-ing pru.urjrs t-vrtJixy cf =u.’et, par 


• m/ 


Y 

lb *fcc*i-c :..its 


(;:3 

Avrr;.:e c: 


::co <czo 

i'CTTS CC'*':U!l.mC:t/A5«.T 


F»gur# 1. 4/C.-jr*: f 7 Cen'.umc: an c-f■ AdJt f 
Year entj CMirtyil/ 1.1 hhn. <-i *5 =** ^ca 

0 un; 0 a*?ra:a in £ -; •» dc-j-a £;uioiC» UC , 

ano in Vac>ct*j Cc- . c*«n ;"25 (O) rod h #7|0) 

Tho errors ir^n t;t* c:. iiv y vk tMt czzu'~<i m c;.in ec 

try i * y* 3 p f ( <1 Gs*rt , *^& CC'ju^ 1 } 1 

m U-a C- "+ iTi t* s a»nvt f 

wr# 1 ii *ri*:c!«st. c * *) ta wt la 4 >• Cat/tat 
•« tr<s «f,uv :-tc twr e* ; ? 

oc lady from heart disease, and fus chore ot sutuiri con- 
h .ri »n otherwise clear u:uatW»n. 

’bus* 1 conclude that secular changes in heart disease- 
ra.ruJ«ty rales have indeed p-iralklcd cha»Kirs tn ci-jreue 
forsumption, confirming on a xotM>**de bins thjt cigarette 
«n<iking cotuinues 10 be a nuytr hejlilh proUctn that merits 
the concerned attention cf rtjtxmal teadership, 

I'he problem of curette snioiaf g is sencus because of 
the Urge decrease in average lort^ev;tf of smokers, die large 
number of rrr.olers and the lafj; period of uivonemcm with 
onokbij. 17,e proWeia Jus been writ docurr.enird at all lev- 
di of sciemifx inquiry* and terious sxineomoasic di-ryp« 
lions of contemporary Amer>-a.r» society caused by smo---g 
have boon noted.*Nevcruiden. naiorul leadirthip has 
been unaMe to arrive at a meamnj-ful solution w the prub- 
tem, partly becaute'of ofciuscation of iuuei b) specious sce- 
tbtiral inierpreuitom. / .. 

C. (■ Co.KSst Y._TuM. 

^- ^ Oh«T3TfTtoM-»wy 
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1« the United States* coronary heart dUrase"' (tfo) Is the leading* 7 *'*’ 


of death and Is the largest contributor to excess deaths sawtig 
; cigarette Soakers. The following is a bvief susnary of the major 

L* ^ Vfc 5 \. atlonshIps between sen Vine end cardiovascular diseases as outlined 

la previous reports of the health consciences of smoking <€2 t SZ, 


\ 


i ||p 

v. 





W, <5, w, 67). —v v n .,.• 

'■ ' '■'•■"■■.'• 77 

:|«a»j prospective and retrospective epidifcalologieal studies have 

Identified cigarette sacking, elevated tern cholesterol, and high blood • 
pressure as oajor risk factors for tho development of coronary heart 

tur, '? ■■■-’ - - . * • 'Vv ... ' ■ 

disease. Clgarette sookin* acts independently,of and synerglstlcally \ 

^ with the ether CSS risk fsetbra to greatly imercaaa the Tisk ef ., 

r>% r ^SSH ' . .\ developing coronary heart disease. The risk of developing GO for pipe 

;>'.. >;J S - 'p.$$T?y-- 

.V^r* sod cigar smokers Is ouch less than it Is for cigarette saokers, but sore 
Is for nonsaokers. In the United States, cigarette sacking can 

considered the major cause of ccr pulnonale since It Is the cost 

• I 

Important cause of chronic non-neoplastic bronehopulconary disease. 

. Autopry studies have demonstrated that aortic end coronary 
TAtherosclerosis ere core ccomon end severe, end nyocardlal arteriole 
In cigarette saokers than in noosrokere. 


'■''tTv-'V'.';'*>J ••, ; n~n 

■w '•$£*-\y?y ;-3 ' '.mp - i ‘ 

-j• ‘ * ' - * eonaJ 


wsp-, 

MSM 



well thickness Is floater, 

'those who stop smoking cigarettes experience a decreased risk of deaths 
coronary heart disease compared to that of continuing smokers. 

; G M . 


^espcrlncntal studies In huaans and anlnals suggest that cigarette 
•T- snaking «y contribute to the develoi-ncnt of OtO through the action of 

f 5 sevwrel Independent or corsplmcntary aochatilens: the formation of 


(2. V.S. fUBUC HEALTH SIXV1CE. The Health Conscience* of Sr»U’ 
A fubllt KOalth Service Review: 1947. U.S. Dcpartvont of 
Health. Education, and Welfare. Washington, Public Health 
Service Publication Ho. 1M4, Revised January 19£2. 22? f? 

O. QiS. TU3LIC HEALTH! SERVICE. The Health Consequences of Sboking. 

1968 Supplement to the 1967 Public Health SctwitcEcvlev. 
VepartBcntfof Health, Education, and Welfare. Washington, 

; Eublie Health Service Publication 1M6. 1968. 117 pp. 

* W. U.S. PUBLIC KEAL7H SERVICE. The Health Consequences of Smoking; 

1969 Supplement to the 1967 Public Health Service Review 

U.S. Department of Health. Education, and Welfare. Washing: 
Public Health Service Publication 1696-2, 1969. 98 pp, 

». U.S. PUBLIC HEALTH SERVICE. The Health Con sequences of Svokit 
. * • A Report of the Surgeon: General: 1971. U.S. Dcpattr.cnt oi 
^ Health, Education, and Welfare. Washington, DilfW Fublicaii 

Ho. (HSS) Jl-7513, 1971. *58 pp. 

W. U.S, PUBLIC:HEALTH' SERVICE. Th« Health , Consequences of Smokl. 

A Report of the Surgeon General: 1972; U:S-.Doperrcent of 
Health!, Education, and Welfare. Washington, DJEU FubLiutlc 
Ho. OtSM) 72-6516. 1972. 158 pp 

'. UiS. PUBLIC HEALTH SERVICE. Smoking end Health. Repcrtof the 
Advisory Cotiilttee to the Surgeon General of the Public Kuali' 
Service. Washington, U.S. Department of Health, Education. 

. Welfare, Public Ucalih Service Publication So. 1105. 19u*. 

y* -.^.y> ; 
r,;v •••... V’V - 
y’ y*. : • wC ' 


- --V 


’ significant levels of cacboxyhcnoglobln, the release of catecholasince, 

' Inadequate oyocaidlal oxygenation which nay result froo s nvober of 
' v' '• - »8chsnl*ns, and an Increase In, platelet adhesiveness which nay contribute 

: ^ V -C. ^ ^ p Vt -'- scute tbroebus formation. Therm Is evidence that cigarette seeking . ^ 

accelerate the pathophysiological changes of preexisting coronary 
_ ’;>• ; fccart disease snd therefore contributes to sudden death froa OIO. 

" jV- Eecently published epfdcaiological, autopsy, snd expcrlocntsl 
^ Jtemcstlgstlons hbve^added to the understanding of th« association: 

’•’.’V between rooking snd cardiovascular disease*. , 
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J^tnf *nd Cert*In Elsie rector* ‘ '■ '^ ^ TV*;. .V 
prospective epidemiological study of the factors associated wish 
uscular diseases was conducted among, the 4,847 white and 2.434 black 

-■ * • * .•- >- ■■ -r> 

I vocca of Evans County, Ceorgla (tZ). The investigation vas PJ> 

l*r*<* ■-s-V 1 .-' •• ■ ..*. ^ 

ed with a private census and preliminary examinations beginning in 


-M 

& 


HAMES, C. C. Introduction. (Evans County Cardiovascular and 

Cerebrovascular Epideciologlc Study.) Archives of Internal Med:: 

m(£) s 853 8SS, Sactcbor 2S71. ►> 


examinations cere conducted after seven years. C.sael (13) 13. CASSEL, J. C. Su=tery of ujor findings of’the Ev.rs County 

■r- _ _ . .... V, V 1.1 J ' , ~ V , ., V >.S.V cardiovascular studies. Archives of Internal Medicine 12E(t, 

<; reported that high blood pressure, elevated serto cholesterol, and . .■-'iQR;'. i87-bS9, December 1971. , } 


^ * * that hlt * hload pressure, elevated serum cholesterol, and 1 

Vr->Cb'£‘^^JFssTkii, elgs r e tt e smoking were major risk factors for the development of coronary 
' F .-Wert disease. Increased body weight, an elevated hematocrit. and ECC 
'' ^ ^ jtr ''' ■ T| . *' ‘^"’abooruallti cs were additional factors that were associated vith elevated 03> 

••• ■’ • *. - .V ••» $jtr Kates. A significant finding of this study vss the very low prevalence and 

^ ^ ? y”^: locldence of coronary heart disease (nyocarllal Infarction and angina pectoris) 

:;-j.,black oca. The sge-adjusted prevalence rates strong black oen were ^ ■ 

A'half those of vhlte nen. The study shoved that blacks vere affected by 
- V^yjjj -_Tvjptvarious risk factors for 05) In a similar fashion to vhltes but at a 

^level of disease. This appeared to b« true for any level or any run 

: |*etor or any combination of risk factors. Creates physical activity : . 

3 bl * ck * •* <*«fw«d to vhltes appesred to account for part of the observed 

- y 'O 

^- . s*. ^ VfTi&i !• this study, subjects ver« clssslflcd on tha basis of their saoklng 

'^-V-'*. ^e«<yki»a> history at enrollcent and both current smokers and ti-wolm vero considered 




■: W*m- »«< 

' than did nons; 


enrol Ice nt snd both current smokers and CfsaoUrt vero considered 


mmm 


^‘!‘1 ( Ve^S*»ek*ra. »o:h black and white stale smokers had a higher incidence of CKO 

y£than did nonsmokers. but vhlte calcs had a higher Incidence than blacks 

:>V : - • ■ 1 

}/•■■ ' :^^>. Vbether they were cnokCTS or not. The age-adjusted Incidence rate for 
eonaaokers vos 52.7 pet thousand coepared to 9.8 per thousand for 

' v : <^' hlack nonSDokcrs. Vhlte smokers had an Incidence of 101, whereas the * • . 

^ * V v» •'•• # •■ 

/J. "sate In black smokers vss ooly 32.5, The prevalence of Cffl) increased with 


. ^ '• j-i,'■’< • y- r ; ' 

. -. -* : 1 '--2^.^ •’* •■ -•' 


l.-^ r — -v^. ' ‘ 1 •:_*•'^> ; 


the ouaber of cigarette* snoked per day in both groups. 

The cooblneJ effect of body weight and cigarette sooking on the 


7 incidence of CHD vas also exanlr.ed (25). The -Quetelec Index" 1 was used 26. WEYDEN, S., CASSEL, J. C.. BARTEL, A.. TTWOLtt, H. A.. NAMES. 
'Vr-r-^^iV.r, CORKOliX . J. C. body weight and cifiarccte smk'lng as risk I •. 

— g* determine relative weight. The risk of developing C® did not change Archives of Internal Medicine 126(6): 915-519. Cecerber ISi: 

:with increases in relative weight acong oonscokers, but smokers experienced • ... . '"■'ij.'i 

'.A substantial risk.of developing a® with increases In weight (figure 1). 

■ : :: p n .«***** «• ********** — «»“** ««• © i: L*^S2? , I 




fanaors who performed sustained physical activity had lower rates of 
CHD than nonfarmers. Figure 2 shows that, while smoking increased the 


activity ond cororaiy hesrt disease. Archives of Internal■ hei: 
Ut(6)i 9:0-926. Dcceober 1971. ^ 


risk of CHD In both farmers and oonfaroers, faTvtcrs had lower rates than 
Oonfarmers whether or not they seoked. . ^ 


> Iquetelec Indax - i&S'* * 100 
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' :< ^&h-~ r’ 

l^^v-v’- 


Occupation and Smoking . 




v '■ ’: U-- ■■;' Occupation and Smoking . This paragraph implies that smoking is a 
i|^^|^^ : .xn°re important risk factor than physical activity. The cited reference 

(14) Cassel et ai. summarizes the epidemiologic investigation on the irapor- 
tance of physical! activity in determining the incidence of coronary heart 
jf;^. disease.^The authors concluded that the differences in proportion of smokers 
■ .was not sufficient to account for the prevalence of coronary heart disease. 




\ r ?*' 


'&mm ? 


-.■ ■■ :•; •**•„?'***•• 
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V* V.V, 

1 •>*>•, *Vh : 
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In contract to these Ki«*t«!>icteal risk 
factor*. (here were .«iii*ahte ditTor- 
• « ence* in the pn-;«trtion imukinw'Win* 
rettes. with fewer farmer* smutting 
at each age than nonfarmers tTaldc 
3). Accordingly. before cuiuhiiding 
‘ that the dilTcrvme in incidence' l*e- 
tween farmers and it.mfamiers.waa 
. due to the physical 1 activity involved 
in farming, the effect of cigarette 
v . atnoking in farmer* and non farmer* 
had to be examined. "J , 

From Table 4 and Fig 2 it can be 
;' - teen that; while smoking increased 
the risk of CHD in both farmers and 
• Don farmers, fanners had lower rate* 

"than non farmers whether they 

:, J .. amoked or not. The lower rate* in 
... farmers must, therefore, be dbe to 
some factors other than cigarette 
traoking. ^ .;'V: / 


Table 4.—Incidence of CHD* <lS50*1962to 1S57-1969) In White Men. . 
Farmer* and Nonfarmees. by Age and Cigarette Smoking Statu* 


farmers U9tO 
Occupation): 


MMCiiarett* 

Smofc.n* 


Nonf*rm«rs<1960 

Occupation) 


NO. C* ve» Rat« 


Ifc ■ • 


40-44 
45-M 
35-04 
$5-74 
734 - 
All IJM 

A£*-sO<uit*4r*1« 

4044 

*5-54 

S5« 

$5-7* 

W+ 

All »|ti 

A««-40ivn(cO rat* 
4044 
■ 45-54 
5544 
$574 
754 
All Itrt 

AfO^idiustrO nl« 


~¥7*r~- 


• Coronary heart disa»va. 
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*tm 
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:- ’_ v; ^.. V ■trayaoa (27) reported S-year follow-up data on sucking In 

- l K : f*l*tl«i to death rate* fee* a lore* prospective epldesiological study 
% .,-J;^** 265*119 eea and wcoen fa Japan. This Investigation vas the first of 

- *- ' Un<t t# b * «o« du ct«d la an Asian population. During the follow-up 


y HlRATfA'l\, T. looking lh relation to the death rates of ?CV 
men and wanen In.Japan. A report of five yenrs cf follow* 

Writers^ScoInav A C? rIcan CjBCer Safety’s Fourteenth ScJ, 
Writer* Scoirur, Clearwater beach, Florida, lUrch 27, 197 


■?-,^^7-. .’jV 11,658 deaths occurred during 1,269,312 person year* of observation. 

^^ feCaIe ****““■ • coUt * e*pettraced higher mortality rates fro* 
*^7 v^^5r7. arteriosclerotic heart disease than did nonamo Iters. Among cigarette 
y * th * L *° ttaIiey Tatlos ,or arteriosclerotic heart disease were ' 

V*?•*'^ < -° 01 ) for two and 1.44 (p <.05) for vats. Dose-response V 

^^>^Mri* tun#hip * wer * found for koth ° m * n<i wo=ico ** * Mi * fc< by th * *«*« - 

; rcttc3 tooktd P«“ *•» and age at Initiation of sooting (figure 3). 


• v.^-r >«*" ,-nS - - ■ V '. :■'■*, '■■/.,'&*'. ':, - • • ■ 

. •- ■. : ;' v •• -.' *.5o 

-Vr^5 1 .J|. .oV.y^U, Mtortali ty 

-£ p r r * 


ifeao ..»m ; 



: • 


Age et start 
of seating 


sy>. : y ■ -1*-\•■ '■' . * 

■ **1?*^** /' ' .V ’ '• rieure J.—Standardlred rortality ratios for arteriosclerotic heart disease 

“ox roles and fcaalcs by. ego at Initiation of clgarctt. a^lm 

»■*—»«:• 7 . ■ .. .7 

0 S - ■ VV - fOdilCE 5 Hirayana. T. (27). 










Cordon, ct al. (22, J7f, in e further analysis of the Fraolngho* 

22. OOaDO:: ; Tu, SCSITE, P., KA^STL. U. *. Section 2*. coronary ncart 
dataconsidered both byunlVntlate and oultlvariaee analysis the disease, * therathros-botic brain Infarct lea. : Intermittent claudi¬ 

cation—a ewLclv 4 .rl.ste analysis of »coe factors related to their 

relation of certain key characteristics to the devcloppent of coronary heart Incidence: The Trj-tlr^hlaa Study, IS-ycar falld-.-up. ::t; tCatincl 

If, ■., Cordon, T 1 . (Editors); The Fracingna^ Study. An Epidcaici: 

disease, the character1stits were: high blood pressure, elevated scrua Investigation of Cardiovascular Disease. Hay 1971. 42 pp. 

cholesterol, cigarette smoking, left ventricular hypertrophy diagnosed 57. SKURTLEFF. D. Section 26. Sort characteristics related:to th. 

Incidence of cardiovascular disease and death: Fruainjnaa Sd 
ftp *ltttrwir«eji»s, and glucoaa intolerance. Cigaretta seoking energed 16-year follow-up. 131: lUnnel. U. D.. Cordan k Tt (rdltors)i 


•• one of the leportant risk factors for the dcvcloprent of coronary 
heart disease. There was a strong association between cigarette seeking 
Md CUD other than angina pectoris, particularly acong yov»g sale and 
fcnala iwkeri. Th* relative role of elfcarettc smoking as « risk factor 
vaa emphasised by multivariate analysis. Cigarette smoking was not a* 
strongly related to CHD in women as it was in men. This may have been 
In part due to the fact that there are fewer heavy sookers anong wwm, 
«nd women tend to inhale smoke lesa chan men. * 


16-year follow-up. 1H: Kannel, V. D., Cordon k Tt (fdltors)i 
The Frar.in^haa Study. An EpldeaJoJegleal. Investi,r?tion of C 
vascular Disease. U.S, Department of Health ,■ Cducation. and 
Welfare. Public health Service, .Vaiional. Institutes of Health 
Washington, 0. C., December 1970. 35 pp. 
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•’^Mi ' «•***•« “• H,J »»•««< ►r.H-.iwty «»«»«. <«* «•» «*~1 U 1. »• “™; e ‘;; ““LS; c „; ySS^sS^JLiii %•"’■ 

r ^5?^3' - ■ ' Be ** t Sui * ; ** * ff * Ct ° f ol S tael °* °* dletle * pattern* and the Incidence ^73^JTT^cm t^ »J1" J **** 1 cf Science* 7.(U>S 

v‘ ** ^*£“3 S-"‘*;f *)''•■'' y ♦! cardiovascular diseases In a cohort of ceo of Japanese ancestry horn 

'i'fS'i between 1900 and 1919, who were residents of Oahn In 1965, was examined ’...'•• #"„••'•• 

: J If V. : ’ I* this ptosyectlwe study. During, the two years of followup, 101 »en ‘‘ v i~ V, ■< ;*a...’^,• 

r : ": x i? •-•V-^i'* >*.* *;;' :fc '‘:; ■ ■ ■ -..a..*..-.-*-'** • .• •.•'••'.-' * 

* V V./5r. »T • developed coin the population of 8.006 otn Inttlnlly examined. A . ;•• ^ ,... . 

. •:, &Z {*■:'" ~* i : significant relationship to CHD vM found for the following risk factors: . v ’:'*)}/‘l ' * 

- 3y .%vy;.-v ; . ; ,; • . ■•.'-••" ■; “ 

* .'■V~■*;.cigarette saoktng, elevated syseolic and diastolic hlood pressure, lncrcosed 

" eholestarol. trlKlycerldes or uric acid, and various ncaaurcs of 

; .V-::■•_. . - / -.;'•>■;.-*■•■-.• ' -, 

■ -,T r i'tt c .• ; Being data froa the International Cooperative Study on Cardiovascular k.V/O , 

.• •.*■; : - -'■' *: >-'■- <£?■ .. -.■‘tfa.st-s.v ..-• • . . 1 . 




free the International Cooperative Study on Cardiovascular 


:a 1 $£s&?-'< £ £?- -'r iS V' ■»We* 1 ® lo Ey» *«T*. «* calculated the ptobabllltlCs for ten aged 34 ., keys, a.. ARAVAJIIS,, C. . ftLACKSCT.it, R,. VAN WCK81, F. $. RCft- 

' •••?.•- > •- > . . 1., DJ0R3Jr/ic, a. s., tioanza, f. ,.kakvqvus\ «. j., kc.-otii, . 

•- '.a • ..v 40 to 59 to'develop coronary heart dlseaac In five years. The TUDDU, V., TAYLOR, K..L. PTobaOllley of nlddle-aged een devei;- 

• .v< .'.V A*. * ; -.• vrk - 'V f cJC ■:.-■;'*•» * * coronary heart disease In,five years. Circulation 45(<»): Si5-il 

. V f V authors noted .that the relative OD Xiak 1 of different con within April 1972. a , ; 


.-. •‘■■if ' 




‘ A given population 1» well predicted fro» the rcsclta of the sultivarlate 
•AJlysls of the experience of oen in ocher far-distant population* ' 

differing in aocloecoaoalC circuastanccs, language, and ethnic backcrouad." 
Although the CCT> Incidence rate of European een vas about half that of 
• the American*, the fact still reaalned that Investigation of the four 
" ; 'k / parfahles (cigarette saoking, age, systolic blood pressure, and ^ 

- / ' m . dselcsttrol) wa* sufficient to identify oca whose likelihood of dying 

#f CUD or having a definite eyocardlal infarction within flV« year* was 
greatly shove the averag*. ^ k - ■' * ■ 


.1,. ^ r ' ‘ ■ - * • > *’ * 

■ '’'i ■.-*% -** *. l r hour fSIJ reported 10-year follow-up data on the 

of ten in Finlaod who were part of the 7-country study of 

- V coronary heart disease, conflmlng that cigarette rooking was a *t< 


•51* FWtSAR.S. Tupakotnti ]a scpclvalclrotaut1. (Cicarect* rooking 
. and coromry heart disease.) Suoaen Uakarllchtl 26(1/2); 27-32, 

January 9, 1971. 


'w! 

. ’ Jp^ 


v •> ■ 


*■■■■■ 

.i 


M 


. V eareoaTy heart disease, conflmlng that cigarette rooking was a vajor . 

vlak factor for CHD. The authors reported a lu7-fold Increase in CHD 
®0Ttallty a=ong cigarette snokers. They estimated that 1,700 excess 
< deaths eccur each year aacng cigarette s=oking oen In Finland. ^ ’ 

losarevlc, et al. (38) reported tha result* of the initial 36. gOZAREVIC. D.. TClC. DAVXDt. T. A.. WHiJ. H. A.. ZCTEL. U. J. 

•T ‘ '* Irava-lence and Incidence cf coronary disease In a population 

acevalence survey and the 2-year Incidence data froa the Tugoslavian . study. Tne Yugoslavia Cardiovascular Disease Study. Journal of 

' Chronic Diseases 24(7/9): 495-505, September 1571. 

.. '.•» ’. ptudy of cardiovascular disease. A total of 11,121 o<n between the • 

ages of 55 and 62 were examined In the towns of Toil* and Rcaetlncc. 

' )4 .MteiU for the diagnosis of CHD were based on d>Jectivo electro- 

~«\i enrdlcgraplilc findings of eyocardlal Infarction, left bundle branch . 

■' block, or sudden death. Avery low prevalence of eyocardlal Infarction “ . 

' w«s initially found, and only 36 new eases of OD developed ovct the 2-year ‘ 'kVk- 

‘period. The subjects who developed CHS sacked cigarettes at about tha • ‘ 

pan* level as the total study population. The er.nual average incidence 
; ystc of acute coronary heart disease was about 1.6 per 1,000'aaong both the 

end noocaokecs. The OT) Incldeccc rates found In this TuC°*l av i»i* - , ' 

■twJy are appreciably below those found in, the United States,. 

• ‘ Cocacock fI5/ exanlned the association between water haTdnea* , 16. „ C0HSTCCK. C. tf. Fatal arterloselerotlc heart disease * water 

r . at hoac, and aocioccomralc characteristics. American Jour 

1 various other envlroanental factors iceludlng cigarette sooklng, and Ipldcnlology-9*(l) : 1-10, July 1971. 

g u ch fion CfD. A total of 189 deaths from CM) occurred In the 

- . ■ ’ * - ;• k •> A. ' . ■ 

population of Washington Co^rty, Maryland; in the J-year period following r '~. - . 

• census In 1965. Tor each ca*e, two controls were randonly selected '■ 

■ froa the census list* and Batched for race, sex, and year of birth. The 

telatlve rl*k of OtD fot all aooketa was 1^5 ooopared to Bonseaktra . .. . 


-Wm§ 


; ^P 

MM 




(f<.05). This relative risk mong cigarette mokera was dose-related; 
persons stroking Bore than pack* • Had tha highest risk of CHD. 


£M:i* 




Source: https://www.industryaocumemsn i cs 
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m; reported the prevalence of cardiovascular U. CASC1U, C., MAftCACCm. t. , 2Z00.\, 3., CARTA, C., FULCtlEew, u. 

Sulla-frcqurni.i idelle cnrdlnv.«iculbr>.it !• era gli operal 
dell!Industrie estractlva da l la.ranter**. Ndta II: Incidents 
la rappqrci a 11*cbItwdine al (trto * all'.Vlcool. (On the incidence 
of e»'rd leva scalar disease aaong r ho votfccrs of the nlnln* industry 
of Sardinia. Second coaaunication: Incidence In relation to 
bib Hull stoking, and co«s\^ption of alcohol.) listtpA Kcdica 
Sarda 71 (Supplement 1): 191-200, 1948. 


,668 miners on Sardinia. Smoking and drinking 
■ habits, blood pressure, and Heart rates wt« recorded. Sukers bad 
higher rates of CKD than nonsmokers, and a dosc-respoase was noted with 
tho number of cigarettes sacked per day. The prevalence of myocardial 
Infarction was 0.9 percent for nons=akcrs, 1.62 percent for smokers of 

or less cigarettes, 2.J4 percent for makers of 11 to 20 cigarettes, - - • ; , ? ’ 

Mfcrnt for saokers or 20 nr core cigarettes a day, and 1.42 percent * . ‘ 

Tv ." .■'*•*■ tt.T '.‘ J ‘fat cigar or pipe smokers. Vfcen clearerts smokers were grouped by alcohol ... \ 

.V- : --i... cmsusptloA, no significant dif ference was found la the prevalence of ‘ 1 ■ - ' 

V&* *v 'V • - ■ ' v . ■ ■' 

jVi r;.r : ' ‘V . ‘'■ J.^ gBoesrdlal Infarction between drinkers and nondrInkers. r -■ . ' 

*»xolticr, (t il. (3S> W, 37) «uslr.cd the prevalcnco of COT lit 35. H»51tZ». "... 5£?SSSTS?., M., fiSU9*JKT ( .|., . CardispatMes 

-r.rj.. ~ ( . ... - Ischdalques t’ars un* population d'esployds de Cruxelles. Etude 

' v 3 — ‘"v •.' uut ul, hank mlavtci ared 40 to 59 in Brussels. They determined an de la prevalence des cardlojatbits isehem.inues cn fo-nccian ce 

la classe rodo-Jconoei^ue. (Isehcr.it heart disease In a Brussels 
bank clerk 1 population. Study of the prevalence of ischccic heart 
diseases as a function o£ sociteconcclc class.) Revue d 1 Epldesiolc 
Hedecine Sociale et Santa Tublique 19(7): 599-622, October**overier 
MUl 





*;.' JW silt bank eeployces aged 40 to 59 in Brussels. They determined an 

y*c Individual's siting history, blood llpfds. ECC, peak flcu rates. relative 
Height, skinfold thickness, and blood pressure. The prevalence of 
' - fOtslMe COT as determined by ECC and COT hlstoTy was 7.1 percent In 




36, KORSmER, H., OClFTSTtR. K. , DEUC0T2T, k.. CCCSSErS . A.. BET.KtnD i*. 
tkets, 11.6 percent In cigarette smokers who Inhaled, 6.1 percent In Enquete cardio-vesculalire prosp« e tive dans w.e population selectim: 

resultats de l'crt^uete Initials. (Prospective carciovaseular 
studies In a selected population. Results of the initial study.) 
Acta Cartio’ocica 26: 245-342. 1971. 


* * • .A ' (k« I 

a- - l T*“* ' V - 

t SM ' . 


Cigarette smokers who did not inhale. 10.6 percent In smokers of pipes 
"A* «U«.. md U.J p.rc.nt 1. O. ton, ,h. «<« tlil J;> K0R ., nznl „ _ 6! . !£E „ B< K: ,i, a 


■ «rv v 

‘■'v-VC’ 


En<(ud:c dans u:e popular 1. 

. . _ _ . T ^ w .t.in d'enployes. Relacion dcs habitudes tabarieues avec d'autres 

factors eranieed, the strongest association was found for elevations In p . ra „trc. (I^-esti Ba tlon cf a vh:t.-eollar -opulatlcn. Selrtir 

of tobacco hnbits to ocher parameters.) Bruxelles i'cditai 51(2C): 
*87-691, October 1971. 


. . i,a 

ySM 


. *ug^v *•, 


aerva tbolesterol and the other blood lipids examined. Weaker 
associations were found for Increased relative weight, high blood 
y*j?-pressure, and tobacco use. , 

Amese. et al. (2) examined 265 patients in Italy aged 20 ‘to 65 year, 2. ACSESE. C., CASEPA, R., U kCCCA. M. Ets e v.lore dl alcunl India 
; - ; Vip« 1» dlserlslnadone fra sejgettl norroli *d Ischcmict. (Agt 

vho had myocardial Ischemia 


Patients ver* matched with an equal otr»bcr 
” . ! controls by age. A number of risk factors for COT were measured in 

' . r groups. Cigarette smoking and elevated iccun cholesterol vere 

Identified a- major risk factors for CUD, particularly for individual* 

■ 

,• -f soder the age of 50. * * 

Aoudlk (30) four.d the prevalence oC myocardial Infarction to be 


and value of several indices for diecrici ration In ns real and 
Ischemic Subjects.) Clornale di lglene • Xeditina Preventiva 
ll(3)i;140-151, July-September 1970. 




'V 


; significantly (P «.00i) higher ln^citarettc »»k<ra than fn nonsaokers in‘ * 

.. -V V * population of 8.292 CzechoslovakUn oen between the ages of 52 and 67. 

V- i.V' l : ; r v storch, et al. (60) , tstandla Cano, et al. (J7J, and Jakuxrrvxka (30) ; 60 
J |« stodles in Cernany , Hlexleo, *nd! Poland: of CHD In Ihdlvlduals under the 
, 0 f to, reported that cigarette smoking was the dominant factor in thic 

^ development of CKO in these patients. 

Colovchlncr f21J found cigarette snoklng to be a significant 
factor In the development of myocardial Infarction In a study of 530 
patients with 003 In Leningrad hospltaU. 

tfc«* studies without control groups from Kev Jealand (39) , Kcpal 
fd7J, and India (St) reviewed the prevalence of various risk factor*. 
Including cigarette smoking in populations with documented CKO. 


10. 10UDIK, F. 5rdecnl infarkt a kourenl. (Myocardial infarction ard 
cnoklng.) Cxi op is Lekaru Ceskych 110(23): 614-620, July 25, 1?«. 


5T0RCH, Hi., liXELKVnt, l., tOttLER. «. Ocr Rerxinfarkt in jar.ger 
Ugcnsalter. (Kyocardlal infarct in young people.) Ocutscbe 
Ccsuudheitrvcscn 26(34): 1593-1600. Aucuat 1971. 

tSTAMJIA CASOi A.. ESQUIVEL AVILA, Ji. HALO COUCJtO, R., FEAEg 
SAbTAIi'ObR; S. t UOf:: ;:s:rr.\XE=. £- Infarro Juven.i 1 deli niocardir 
(Hyocardlal Infarction In the younger acegrauns.) Atchivos er 
Znstituto dc Cardiolegla d* Mexico 41(2); 137-150,KJreApril 

30. JAKUSZEL’SKA, R. 2aw«l scrca u osob nlodycb. (Myocardial infer;■ 
in youig.subject8.) wudomasci Lckarskjc 21 (1?) ; 1749-175' 
October 1. 1969. ‘‘ 


21 . 


31. 


- 'S - •. 


ODLOVCIllXFll. Jw T. Rekotoryyo sotsUl'nyye foktary tobelcvayca. 
infarUoa mlbdarda, (Same social factors In the incidence d 
myocardial infarct.) Zdr.ivooklicancnie kostilskol Fcderarsli 
15(9): 12-14, 1971. 

sirrn, a. j.. appt, iu, L\:xvn. a. a. An erid*r<blo;te*i sur . ( 

Of isclmesic Itkrxrt ducesw, Jk-w Zealand Kcdical Journal 7l(.' 
2a*-7»S, Kay 1910. 


mx 


c 








Source: https://www.industrydocuments.ucsr.eau/aocs 



• 47, PAN0LT. M. R. Myocardial Infarction in Kcpal. Indian Heart A 

. 22(7): 73-82, ApciL' W70. 

3*. SlKCill A. p., 51! CM, S. P. Coronary heart dltcase—tone cpti*cnto1c 
Cllnical and electrocardlgraphic ili^ervatlonv. Journil o( rha 
Jj-fktion o( ri.yslclins of India lf<3): 6:9-633, SepuabCr 
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Lipid* 

Jn *f the following studies where the effect of cigarette 
oookjng on llood lipid* w*, etnioei, there WM no control for dietary 
lectors that »*y independently effect atrwn lipid levels. Schwarts, 

«t el. (it) examined serum lipids In relation to smoking habits end 
;.v rdetloe weight in 7,972 nele employees of the Parisian Civil Service In the 


Q 


X 






Cigarette seeking was associated j, plight but significant 

increase in serve cholesterol. Thp authors found a pocltive . V v 
■ *r i’, ^•otrelstlon between Increased relative veicht end scrum cholesterol levels, , 

•nd a negative eorrelatloa between relative weight end spoking habits. 

\ \ These factors would operate in such a way as to reduce the apparent effect 
•f ClgSTCtte seeking on the cholesceiol levels. After controlling for 
relative weight, however, the investigators found a significant (P <.C&1) 


SCT1VAHTI, 0., MCltAUD, J, L., UUWCtt. j., CLAUDS. J. R. Scrui 
lipids, suoklng and body build. Study of 7,971 actively erploy 
■ales. F.cvuc tuiopeenne d'Etudes Clinlqucs ec Diologiques 
16: 529-S3S, 1971. 


• - -si,' -' ^ * V-r • <•' . “ 

sir 


:• .WV '• '•* 


■ Pm . 

relatlooshla between, ^noting and serwa cholesterol. 

+Psm£M>4.T' 

: ' !■ m study of various factors in relation to the mean, seiwo 

. U V ’ cholesterol. Pitcher 1* (It) exealned the following parameters: blood. M. MMC«BtE,.C i factors .ffectlnt the ne.n scrun cholesterol. Jev| 
; .. of Chronic Diteases 2A(5): 289-297. August 19 71'. 

. ^ . fressure, height, weight, and skinfold thickness. X-ray findings of the .* ... ,‘V . 

chest sod abdoc.cn. the electrocardiogram, and saoklng history. Ten . ••• 

' ' ; ^w.; thousand British business execotlves between the ages of 2S end 65 were 






•xaalned. A significant association was fovmd between elevated itna 




i-v >;V 4 s ehelesterol, obesity, elevated systolic bldod pressure. Inadequate 
• ■•:•■. t • • - 

;■ vv dxerclse, radiographic evidence of arteTUl calcification of the lilac 

. ^y d»Tterles, end certain other factors. The increase observed In etan scrua 

cholesterol with increasing nt=bcr of cigarettes stroked was not * 

- * > : - ‘-V.] _p> oUtlstlcally slpiificant. ‘ * * f V-. : . • ; 



' ,r r t. yc 
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/ v ' :•**, '■■■)■-< ‘9 , 

X* • «■•<> ■ HU"vlMia)W ■ t *► 


• *w,v Eoctslo f5i; Studied the distribution of Serin lipids In 326 Kot- 53 ' *0«SU>. 1. Distribution of terva lipids in Korveglun recruits. 

*: : V, Act* Mcdlca Scandlnavica 190C5): *01-4C6, Kovc=bcr 1971. 

k - veglan oilltary recruits. Cigarette snokers had e snail but Insignificant . • y . »rh>: 

Increase In serum triglycerides. No elevation was found for serva _ ^ ■/; r •_ ^ 

eholesttrol. The subjects were young, and oost veokcra had only •. . x -* * ’ 
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,7:;, lorney end tnslein fjjj |ovesClc»ted changes In elihital laboratory n. KTPjrtY, S. U-, RNSLEIS, X. Investigation of changes in clinical 
>-S ■’ laboratory tests related to aging and rcokinE. Aging and H;;mi 

tests as related to aging and scokihg in a 5-year study of 50T healthy Development 3(1): 95-101 1 , February 1972. 

• Mle veterans. It was fotnd that five veriables were needed to predict * 

- y , sge-related changes In those over 50. These were: fasting blood glucose, . _ • 

J-boct post-glucose blood sugar, total scrum protein, hemoglobin, and ' 

cholesterol esters. Ha significant*differences in the laboratory 

data between socking and nonsDoking subgroups were found. 

VJalcu, et al. (70) examined the Interaction of cigarette smoklr.g 70. VlAICU, R., KiGAVEI, E., fATIU, I. Smdlu transversal ( w cro3»- 

secttonal") al presiu-Ui artcrlale si al lipidClar scclcc la 

Vtth blood pressure and serin lipids in 100 patients with 1 angina pectoris eoronarlenl fwaatori si netioarori. (Cross-sectiorai, study of 

arterial pressure and »crw-.i lipids in coronary gr.oker* and 
who were between the age. of « and 59. ’ Half the patients were socket, aonsookers.) Medicine Interna 23(3): 925-930. August 1971. 

■sing mts thaa 2S cigarettes • day. The sooker, had lower serum lipids . . 

end lower blood pressure than the 50 nonseoklng patients with angina " 

pectoris. 

l**edut«ly following a fatty ccal did not significantly alter thlo serin 

levels over cootrol values. 
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Source: https://www.indusTrydocumenis. 
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- 1 'J$SJ £.''..•:7. 7: <'*&'-:™ a ’ de on 100 Patients with angina pectoris. It is important because the study indi- 
\ \;fc^-£^ Sates ' ;that in patients, smoking docs not modify serum lipid levels. The 
.. - V \ " * i vfei:' Summary is as follows: - • 


• jaW'- . ’ ‘ ' *-\' • *: / ’ 

■ Smoking and Blood Lipids. This citation is inserted among reports 
dealing on normal individuals. The observations of (70) Vlaicu et al. were 




:.w 

t 




■* «,-/*! '£v&* . ' 

” 


*4 r r*Ur-\. 


• ••••.. SUMMARY 

R. VLuVm, Emilia yiacnvci, I. Pnf/u —- CIPiOSS-SECTiIONAIj STUDY OF ARTERIAL. 
PRESSURE .AND SERUM LIPIDS LX CORONARY SMOKERS .AND NON-SMO¬ 
KERS * • 

Arterial prepare, cholesterol, total lipcmia and tcrum bcln-ljpo proteins were *lu- 
£]cj in JOO pa lion ts widt paliiftil mriliojwlliy, ajpM 40 to aJ years,, o« whom 

«n»ftkini ovor 2-j dgr,ux*tlrs» adoy anj 30 non*sir»okcrsi. .... . 

TJio sl.iUslic.-il diicrciu-r between Uic iiv« groii|* w;i* ►.« *mfuxjnt, arierjul prepare 

■ ‘ 1 OTiokt'rb, 

I.-. cions flil?l« 

tiuj prodne- 
proouro and/or 


£ ' f J m ' , 1JU1 ►Ull-SllC.il 4ii.crviue Utfinoai - -. T - — 

• ' ■:'. 1 J- • i J- «nd blooil lipuR prcseiilin^ In.di«? v.iliuw in the aon-Mtmkcrx, linn w fni«k*'rb. 

'*'■ * •' V A* ‘ - Jt v> «*»ns«<L*ml tlml »n coronary smokers, in ibc nU*mirc of; outer rn.k J.ictt 

- .-. f ^- 'vjT/ .vfi ,a X • arterial prc.-«*uro and sciMm lipid levels)* *moUiTi 2 i»» tint main risk Xnc.or. In Uio 

' rr ' ’&* ‘ * tiomof coronampnuiy, ►luokiiig dbo* not appear to act by modifying blood pro«ui 

• .. T ";.Aaoruni'lipid IcvoU. 
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Source: https://www.industrydocuments.ucsr.edu/docS 
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" ***• % * , ' f r •»•* continue to present conflicting result* 
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• Cisnpollnl, et at, fJ57 uwlnej Che effects of cigarette sooklrg 
M blood lipid values in 10 healthy volunteers between the ages of 20 
40i Cigarette saoklng resulted In a prompt rise in free fatty 
•elds and a delayed rise la sertn triglycerides. 

. 1 tb« relationship between cigarette smoking and changes in various 
•ecus lipid levels has not been clearly determined. Studies in this 
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15. Cl AM POll Nil, VRISQOLX, lUVAlOI.r. r. Azlonc del fuio di 

- siga recce su alcunl patonetrl del rlcanblo llpldlco. (Action, ol 

clgavctte smoking on several parameters of lipid octabollsm.) 
A«1 daU*A,ccadcela d*l FislocriWcl In Sitna; Sesion. HedUo- 
X is lea 17; 474-4&0, I960, 
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Electtoeardlogtan 
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during exercise. Polish Medical Science and History Aullcru* 
1A(2): 75-76, April 1971. 


tSeoVlnski (?6) excised the affect of .exkin* on certain (li~ WYSOKlNSiCI. 2. Effects of tobacco smar.Xng on certain, parameters 

***° 1 * •— .xafleetlna the condition ef tha cltculbcory system at rest and 

patauters of cardiovascular function In 100 healthy nontnokers and 100 
healthy smokers who were nilitary recruits 19 to 25 years of age In, Poland. 

Significant prolongation of the QRS lntrrval C? * .W1K flattening of tha - 
T wave, and ST segment depression following exercise ware seen note 
frequently In tha scsokers than in the nonsookers. 

Van Rucbc, at ah (63) exaalned the occurrence and significance 


n. van sycHW. f,. 5. r. , drios. e.. vtcnoirr . h.. Rosscumc*. f.. , 

mtKA, J. It. Het voorKurn cn do betekents vnn extrasynto lew 

•f anttasystoics and conduction disorder. in 760 healthy Dutch men bctv.cn e« gcleldl n S *«:tooinl S .en. Em 7-jartge JoncllvUiule studio 


l tha ages of *0 and 67 who wera followed for scv«rye.ir». The prmenee 
extrasystoles was not correlated with cigarette sunklog or elevated 
scruti cholesterol and was not assodattd with the development of DO over 
the 7-year period. , . * * 

Uttus.et el. 037 tested 316 healthy wales 23 to 82 year a of age 3J 
for ischctlc SI segment depression on,the ECC during or after sub-naxlnal 
exercise. Tha abnormal ST segment depression identified In 30 subjects 
vas correlated significantly with! tlevated serum cholesterol, abnomal 
resting ECC, and a history of cardiac sytaptoms but not with soaking, 
high hlood pressure, physical inactivity, or family history of coronary 
disease. • 

Van Buchcn, at at. (6S) lo*mA no significant assoclstlon between 68. 
Cigarette smoking and Ischemic ST segsenc depression on UCC In 120 
apparently healthy sen who demonstrated this abnorcality among a 
population of 760 ccn 50 to 70 years of age. 


<I). (The occurrence and significance of cstrasystoles and 
conduction disorders. A longitudinal study over 7 years (111.1 
Re dec land s Tljdcchrlft vcor Ccrveeskunde 114(7): 231-236, 
February 14. 1970. 


8ATTUS. A. A., J0RCEK5D*. C. 8., V0?2>EN, R. E., ALVAP.0, A. ». 
ST-setpenc depression with ncar-oaxltal exercise in detect lea 
of precllnimal coronary heart disease. Circulation 44(4); 
585-595, October 1971. . . 



VAN EUCIIEM, r . s. P., DRION , E. . VTCOC'JT^ It. . SCSSCH1CTC*., E. 

Hct voorkor-cn en dc bccekeols van een depjTcssle van bet ST-scr—v 
In het elektvocardiogram bl) cannon zonder and*re vurachljncelcr 
Een 7*JjTige lor.gltudinale studie (II). (Tlse occurrence and 
the significance of a depression of the ST: segaent In the ICC 
of sen free froa other syrptess. A loo-itudlna l stvdy of I yn:: 
<T1).> Kcderllanda , Tljdcchr if C wor Ccnccskurvdo 114(3): 320-312, 
February 21, 1970. 
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k’'"‘ ,• Smoking and the Electrocardiogram. One would conclude after reading this 

section that in some studies, smoking did not influence the ECG. Only the 
first study by (76) Wysokinski did something different from the others. He 
/. had subjects smoke 5 cigarettes and perform exercise. The abnormal 
-Velectrocardiogram appeared as an acute effect on smoking and exercising, 

,; ; \The Table of Results is quoted below. . ' ; 1 . v> * • 

k : .Vy The other 3 inve stigations were comparing the electrocardiogram of 

smokers and nonsmokers without smoking excessively prior to the recording. 
.{'There is therefore no inconsistency in the conclusions that there is no signifi¬ 
cant association between smoking and the ischemic pattern of the electro¬ 
cardiograph. 

Smokingof 5 cigarettes had an evidently Harmful 
- * effect on the circulatory system, the number of alt- ■ 

normal reactions was almost iloulilt in relation to. 
the number of abnormal reactions in the studied 
subjects f>efor~ smoking the difference l>eint» eta- 

' J _ sicnil«ant (p< The harmful cfftii . A ^ ; 

'r of to !jjcco smoking was even more evident in the . * • -•*% 7 -1 • 

. group of smoker* after smoking of cigarettes. .14 

- v compared to the control 1 gro up. These d iff cremes 

< ' were highly sigrancant Mathtuaily <p < OJUk 

.. . 'y~ . • The E( G insrstieaiton 'h«metj also a harmful •' 

. fffett of ri’jarefte h‘o thecirculatory 

tem.i .Aftersniokim; umgarettevat rest a **.jtisiir.il- ' • 

ly significant prolongation of the P wave was obse- "* 3 

r r rved (0.20.> p > 0.10) and of the PQ segment ' * v* . ■ 

’■ • (0.30 > p > 0 . 20 ) 1 . (Table II). The effort' after . — 

smoking of cigarettes caused a statistically signifl- * 

cant prolongation of the QR^ complex (p > 0,01). ’ • . r A-v 

After smoking of cigarettes before Letunov's test 
va' abnormalities of ECG appeared with flattening of 

T wave, depression of ST segment, more rarely ' . * . 1 

with grade I atrioventricular block. These differ- , 

i | ; ences were statistically highly significant 

' . - <p < 0.01), as compared with the number of ab- 

normal ECG records in the smokers before smok¬ 
ing of! cigarettes, as well as in the control group 
\ 0 «h. “ ' ' ‘ 


FJfci t of imoki n n on F.( :G 




>ource: https://www.1ndustrydQCuments.11 :ed 
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. yxpcrierr.tal Studios 

* * . .; * • • Cigarette Souke • 

’ *'to; ;, :/jg! ••*>/'•:.: y *'-.:• 5fuJf« £ii /In 

Svsocrs, at *1, (87J ex.ialned the effect of cigarette cooking * 61. 

«n cardiac loetate cetaboliso In 15 patients with severe angina 

pectoris who had at least 75 percent obstruction in each! of tv* or three 

■ajor coronary vessels. All patients had been long-tern cigarette 

•mkers. Cigarette smoking produced Increases In heart rate, systolic aortic 

pressure, the systolic ejection period per nlnuto, and the tensions 

ti« Index per alnutc, but laclale production was not Induced by scoktng 

■ - • '■ , . i 

In any patient who did not also have lactate production In the control 

•tat^. In three patients with lactate abnoroalltles prior CO sacking, 
inhalation of cigarette smoke sustained and slightly aggravated this 
"Condition. ': • /. ? .*. •*. *'.•/. ..• . 

•; . ‘ • ' Slvefiea in Animals 

rookc on ventricular fibrillation 
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SUWTRa. 0. N.. MOMCSO, S.. VTCI1SLLR, 8. K. Cigarette woke 
Mlccts on lactate extraction In the presence of severe cnrowri 
atherosclerosis. American Heart Journal 82(4) : *58-4*7. 1 

October 1971. * 
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The effect of Inhalation of cigarette rookc 

: - ". •• .* t ? 


■ Yr* ; - 

5 threshold (VFT) In normal dogs and dogs with experimentally produced acute 


■ 

■ m. h : ' t - m 



myocardial infarction was studied by teller , ct al. (6). Koagrel 
* . 4ogs weighing 25 to 50 kllograns were anesthetlted with sodlen 

. pentobarbital, and respiration was nalnralhed using a Harvard ventilator 
attached to an etulotracheal tube. In one group the electrical Ic^ulses 
^ ‘ Med to precipitate ventricular fibrillation were delivered through tha 

Cheat wall, and la another group the icpulaes were delivered 
directly to the heart through.electrodes Isplantcd In the oyocardluo. 


t. BILLET^S., DeaTW;, S. T.. WSTIS, J. I., RCWH* l, ..fill SOKAKf, 
The effect of lnhalatibnof cigarette sookc on ventricular 
fibrillation threshold ir. normal dogs and degs with acute ' 
■yocaTdlal Infarction. American Heart Journal 85(1): 57 -)g. 
January 19 72. 



{he eaperlacntal group of dogs were expeset. to the emoka of three 

*• 

• , .h cigarettes over a 10-&inut« period 


• •%-'r 

X"’ ■*»_ VFT was significantly (P <.( 

" -- 

v *x d'V 
.„ar>*fjw v. 


Each cigarette contained 

■pproxlnately 2 ng. of nicotine. With acute nyocardlal Infarction, the 
001 } decreased, but in both the normal and 
’/ pyocardla1 Infarction groups cigarette smoking resulted in a decrease 
fa TFT that averaged 30 to 40 percent of the control value (figure O. 
A/.. These findings are of interest la view of the Increased Incidence of 

w\ sadden death observed ocong coronary patients who are heavy cigarette 

r •' • • 

evokers fd5K ' . . . . 
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~ts -tVT 

.* Tifcc itv minutes following • 

• cigarette smoking '* 

Kfwre 4.—Tha effect of ciratette snoke inhalation on the ventricular 
fihrlllaticni thicshold (VTT>; of norral dogs and cogs with 
experimentally produced acute myocardial Infarction (A.'U). 

600RCE: fcllet, S., et al. (CK 
The effects of pa«*tvely Inhaled cigarette smoke on several 
vrasurrs of cardlovaaculnr function in trcflditll- c , crcl , e! | wcf< 

•xaained by Recce and Boll (S2)l H,« experimental doga were ^ 

trained on the treadmill for approxlcatcly one year before exposure to 
Cigarette sack* began. Each dog was passively exposed'to the smoke 
•f 36 cigarettes over a 3-hour period five days a week in a 2.2 n.> 
Chas&er ventilated at the rate of seven rr.churgcs per hour. The 
-expired tn this elTi'^Cte jwke and vert cnntlru^d on th^tr 




- ••'mm 






> Mr., isriibiiasferii^s 


source: https://www.industrydocuments.ucst.edu/docs/rrl 



* 8<4*b, R. A. Inhaled cigarette evoke and CreadaJ])- 
exerctscd dogs. Archives of Envlrontcnt j 1 Health 24(4): 262-270 
Aorl 1 1C 11 . * r ». 
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Cigarette Smoke and Lactate Extraction . The report ot (61) Summers 
is an important one because it relates directly to the influence of 
tte smoking on patients with severe angina pectoris. It is more relevant 
observations ot Aronow and Rakow discussed in page 483 (a). Lactate 


*v •-• vf; -< -2S* • . P rodtlGtion °t the myocardium was used by Summers as criteria for ischemia 

‘ ; 'C- t ^^^& wlie . reas exercise tolerance was used by Aronow and Rakow. 

*^VAr^ Portion s of the Introduction, Discussion and Summar 

• ; ^.-Vr V- ®t al. are quoted as follows: 

'•‘V uvr - k -' * v , *'*-~*- 


Summary of (61) Summers 




demon- 
p be¬ 
tween cigarette smoking and obliterative 
i ; X vascular disease. 1 Ot clinical importance is 
f-Vr the significant relationship between ciga- 
‘ - ' ‘ rette smoking, myocardial infarction, and 

su dden death. Several studies 5 ** show an 
' . increase in deaths from coronary disease 
in cigarette smokers. 

The objectives cf this study were to 
determine whether the inhalation of ciga- 




r* ‘*£b- 




M 


o 

c 


disease, to compare this situation to the 
effects of catecholamine administration, 
and to measure some cf the hemodynamic 
responses to the inhalation cf cigarette 

• smoke. \ . 

r- _ •■.■;'•■ ‘ .. 

The absence of lactate production during 
smoking must be further considered. It 
migh t mean that the hemodynamic changes 
induced were not sulr.cicnt to cause myo¬ 
cardial ischemia. or that the method used 
was insufficiently, sensitive to determine 
this occurrence. It would seem that the 
former wasmore likely since clinical ex- 
' pression of ischemia'in the form of angina 
pectoris is not more frequently associated 
with smoking* and might be expected to 
be so if ischemia was produced. Another 
' alternative would be that coronary blood 
llow was increased in these patients. Regan 
and associates 11 found no increase in coro¬ 
nary* flow in subjects with coronary artery 
disease during smoking. Finally, nicotine 
■' might cause regional flow redistribution to 
. the benefit of potentially ur.derperfused 
areas. Evaluation of this possibility awaits 
the availability of methods for studying 
regional flow in the intuct heart. 


Summary 

Fifteen patients with angiographic, illy 
demonstrated severe obstructive coronary 
artery disciise were the study subjects. 
Hemodynamic measurements were made 
before and during cigarc* tc smoking, and 
mctaliolic evaluation was performed in 
these slates and during isoproterenol stress. - 
Heart rate, aortic pressure, systolic ejection 
and diastolic filling periods were measured. 
Myocardial lactate extraction was evalu¬ 
ated at three coronary sinus drainage sites. 
Despite increases in heart rate, aortic pres¬ 
sure, the systolic ejection period per min¬ 
ute. and the tension-time index per minute 
lactate production was not induced by 
smoking in any patient without lactate 
production in the. control stale. In 3 pa¬ 
tients with lactate abnormalities prior to 
smoking, inhalation of cigarette smoke 
sustained and slightly aggravated this cir¬ 
cumstance. Isoproterenol induced lactate 
production in all but 1 patient. 

Cigarette smoking in a group cf patients 
with severe obstructive ccronary artery 
disease did not produce evidence of is¬ 
chemia as determined by abnornialit.es in 
lactate extraction. 
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o t •'. 9£?4|*£ %''■'••■ *;V Uuc aid Hand (2t) bsve recently described a ecthod for the assay of 

*5^i : ^luna nicotine. An alkali fleoe ionlaation detector was used with a 6»s-l 
^idP3%^re\<-~ > d»tceiitotrafK? ^Ihe teat 1» sensitive to 1 tg./nl. of nicotine In • 2.3 nl. 
Ip? > ttf l* Thirty elmitea elapsed between end of coe cigarette end start of 


veto taken before smoking and ac 0i5, 10, and 30 


>«V?;r'S3 •« 


Routes after the last puff of each cigarette, flasoa nicotine level* 

:^ ■/‘ :* «A Increased rapidly during cigarette socking (figure 5). The post-rooking 

**** e **^* consisted of two components: an Initial rapid phase which 
^ - r y' 'V j i pjj due to the uptake of nicotine froa the blood by various tissues, 

-^fc ^^.'4 "i " - >^* ■ *1°^** phase which nay represent nctabollsa and excretion of >/ 

iH-. * . i nicotine. Sooe eccuaulatlon of plasaa nicotine occurred during • day of 

,;y ^Vi' ^-‘i ?'■ > ~'rj ^ / - ■ "»- the baclground level never approached the peaks attained 

. «.’ "•.« i ; ^' 1 '4wl«| and Immediately following active cigarette seotlhg. The rate of 

.’■'i'^3 Sj?- v.v • J ollalnetlon was rapid enough to prevent any appreciable accumulation of 

-’. -*V:/*' ■■' ^^Jk^f*v;mleotine froo one day to the next. The development of sensitive tests of 
. ' -' 7 .m e7 lUtH nicotine level* will allow a greater understand!eg of various 

&--29mKSB£w - ' 

- j yjjg^S K ' 4xo»ale* of aaoklng. Inhalation patterns can be objectively oeasured, 

Xn?9^c|^0K . ' '£3>'«ad the role of nicotine in habituation to cigarettes can bo evaluated. 
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ISA/.C, ?. r., RA?fD, 11. 3. Cigarette saoklne at 
. nicotlhe . Sature 2 36(53<>5) : 303-310 , Apr ll 
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figure J .—Effects of eaoking five ccnsecutlvc clgarcttea on plains 
nicotine CJiiccntrat Lon. 


SOUtCEs lease, f. T., ta»d, K. J. (!»). 
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Source: https://www.industrydocuments.ucs 
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f Studies in Ani*xtl» 

The effect of nicotine on regional blood flov In the canine heart 
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.■' ’£$£j£t£V ••,••'« •-.<? the I at, cC *1; (?) examined the effect of cigarette smoking ot» 7. BUACAT, fl.. RlIEHL,, A., RAO, 9., RAKA, M. tf., H7CKES, M. J. Effect 
. • • *f cigarette smoke on the cardiovascular system In dogs. 

*••*■'•• • ?.* • '* A \ «h< cardiovascular system of doge. Various pharmacological agents, *.(., Proceedings of the Society for Experimental Biology and J'edleine 


wm 


: /V-sV^V.'tjraninc hydrochloride, propranolol, and ehlorisoadaoine, vere used 

• “^•r•. to siodlfy the evoked response to tobacco rtoka In order to clarify the 

>** ‘ .»••.- mechanisms producing the observed effects. The authors concluded that 

•A ,• :'"y S'"" - * ghe nor* important actions of nicotine include a stimulation of sympathetic 
• • " 
and the adrenal medulla and the release of catecholamines froo 


1370): 969-972, July 19 71. 




_ ^^ .^tynpathetlc nerve endings and ctiToaaffln tissue. 

V'* '"'/T ‘ ling I Ecllberg, and associates fd, 2S) stud 


. . .. , . .. — BINS, I. J., VAYLA?rD, R., RXCKRT. A.. BELLSDIO, t. Studies on 

WB *‘ Bcllb<r ** aBd «»■•«!*»* Studied the Dicroclrculatlou ^ cofonary Q4Cr0ClreuIatleft fey J i r « x visuaUsaeion. Ciornai;- 

sU'>»;'V-,V . J . . Italia no dl Cardiol eg la .1: 401-tOS, Sep tcmbcr-Cc cob cr 1971. 

the left atrlun of anesthetized cats by direct visualisation using 

„ j *, ,, . . 1 K., VATUND, H., MCCAfeT,. A. 1. .BIHC, R. J; Studies; 

W*h *P« d clnenatograrhy. nicotine Injections produced a slight but ^ coronary ctcrocircUcle* by direct vlsualixatlon. Axenc-. 

•'^insigolfleant increase In red cell, velocity in the capillary circulation Journal of Cardiology 29: S9J-597. Kay 1972. 

• ; • • - - • k - v .r •> ‘•• : .. .v- ,•. 

’-^y 4»Tlog both systole and diastole. ••. ■... ^ ^ '•••'-V n . . 

^ %\:J % the effects of nicotine on the biosynthesis of various lipid v,,V,^ * % . .. 

" ' to! Kl^PKE. 1. R. Biosynthesis of lipids In perfused do* aorta and 

t) fxactions In the aorta of dogs vere studied by Kupke HO). After nicotine coronary artery. 11. Incorporation of (2- 1 **C> acetate into \ipif:- 

‘v.'r'l• of two aortic layers and of the coronary artery under the Influent, 

'■‘.i.fc.. administration, significant reduction occurred in the formation of free 9 f nicotine. Journal of .Yolccular and Cellular Cardiology 
' '£iv- * *<*)s 77-18, February 1972. _ . 

';'if • while elevated levels of uacstcrlf icd fatty acids vot* formed • ' ^ " lv ^ 

*?/■ fa the a»edla and intlna of these in vitro specimens. The author suggested 
_i.yA ghat sicotioe may Impair oxidative enzyme systems possibly by damaging* ' - 

.■'l;"-' Che sitochondrlal structures, thereby leading to lipid accumulation in ’vvi . ; . ... 
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fchievelbeln and Ebcrhardt (S4)' reviewed the cardiovascular 
actloJS of nicotine and saokipg. • 


f- --00 



vas examined by Mathcs and Rival (41). The effects of nicotine wereAljiKTHES. p., RIVAL, J. The effect of nicotine on regior.vl blood 

flou In the canine hence. Rrocccdlrgs of the society for Experlmenu 
examined in normal hearts and after partial 1 coronary artery occlusion. Biology and Kcdlclnc 138(1): 361-364, October 1971. 

• ' ■' •'•>»*• ^.i. 

Coder normal circumstances, ss veil at after infusion of nicotine ib 
normal hearts, the subendocardial portion of. the myocardium had a 9.3 

percent greater capillary flow than the subepicardial fraction. Partial . «• f , ■ y ■'■ - - ‘ 

li gat loo of the coronary arteries resulted in a 22.8 percene reduction In . ^ '■. _ 

-> ‘ 

Jeft ventricular blood flow; however, the subendocardial portion remained 

. 1 s. ■ . ".•'•• • . "• •• ’• . . •'• :V ■ -V . ’• ' 1 

8.4 percent higher than in the epicardlum. After coronary artery llgatioo, < 

am infusion of mlcotine resulted in a significant (T <.001) reduction in * ‘f '}■ /•'• i 

the capillary flow of th« lu»i*r portion sf the myeezrdium relative to rho ‘ - ' * , r . v : r % 
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fit. SCH1EVELCEZK, H.. EBDMU7HT, R. Cardiovascular aetions of nicotine 
and smoking. Journal of the National Cancer Institute i8(6); 
1783-1V94, JOne 1972. 
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T?’- •% . -• Nicotine on Regional Coronary Blood Flow. The observations of 

* 1 - Ma * hes and Rival need further, comments to place them in proper 
y ^m^r^^mf^ rs ^ ctiv ^ The reductio11 i* blood flow in the subendocardial portion is 

Z If 01 “^“e for nicotine but for drugs including catecholamines that innuence 

Vfyifok ;ventricular pressure. ■ . ...... ^.. 

• Nicotine was administered by infusion:large enough to cause a rise 

-. • :]W-V't bl °° d P ressure of from 119/86 to 154/108. This degree of pressor 

1 -Ctfefk is not encountered in ordinary smoking. Portions of the Introduction 
- Comments are quoted below: -■■?.■■■.•.* '-t-v- 

v,,-;.,..: .. ,-':V •/ ; 
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.V-; Nicotine administration elicits a number of 
-■Ti complex cardiovascular responses the precise 
mechanisms of which are not clearly under- 
st00c ^- The hemodynamic effects, which have 
. x ^' ? been attributed chiefiy to the release of 
S^T***’ ‘Catecholamines, consist mainly of an increase 
r ‘ hi arterial pressure, heart rate, and stroke 

; v:^ ; work and a resultant increase in coronary 
‘ blood flow (1-3). The susceptibility of 
*7.V. regional myocardial blood Bow to changes in 
^ ventricular pressure and coronary perfusion 
#=' has been demonstrated in this laboratory 
K (4), as well as by other investigators (5-7). 

The present investigations were aimed at 
'/ ’ studying the effect of nicotine on the regional 
' distribution of capillary (low in the canine 
*\<k heart The perfusion of the subendocardial 
portion of the left ventricle was examined 
... because this area has been shown to be espe¬ 
cially vulnerable to changes in coronary per¬ 
fusion and arterial pressure (4, 6, 7). Coro¬ 
nary blood flow was measured by an electro¬ 
magnetic flowmeter, and the regional' dis- 
_ a tribution of blood flow was estimated by up¬ 
take of h ' J Rb after a bolus injection as report¬ 
ed previously (4). 


When partial occlusion of coronary arteries 
was followed by nicotine administration 
(Group IV), the blood pressure increased 
again. Under these circumstances M Rb up¬ 
take in subendocardial tissue was less than in 
subepicardial layers, and was markedly re¬ 
duced in comparison to the normally per¬ 
fused septum. This is indicative of a reduc¬ 
tion in capillary flow to the inner portion of 
the myocardium as compared to septal and 
subepicardial flow. These changes are signing 
cant in comparison to the control and are 
accompanied by marked EGG changes- It 
appeared thus that the adnu’niitration of nic¬ 
otine in the presence of partial coronary 
artery stenosis resulted in a decrease in rela¬ 
tive subendocardial perfusion, despite an in¬ 
crease in the total coronary flow. These 
effects may be related to the release of 
catecholamines (l), and similar observations 
Have been made after the administration of 
norepinephrine under these circumstances 
(4>. 
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"LT-- \"V-*•:"' <»rbo« Honoxluc 
1 V •:.Vv- ' „'■- ' Studies in teen 

- luMrovi articles have recently been published on the various 
•fleets of carbon monoxide on cum sad aoiCals and are of particular 
interest because of the relatively high levels of carbon monoxide found 
VV^'S 1 ^ 'to the Pain and side stress smoke of cigarette*. Only those 

<J£sri& - 

discussed here vhlch contain data on the cardiovascular 
carbon nonori.de. 

and Itckev (3) examined the effects of aaokIng-Induced J, 

earbexyhemoglobin levels on angina pectoris in 10 patients vlth CKO. The 
Um to the onset of angina after scoring a non-nicotine cigdrctte v u 
•caswred. Each patient had smoked no re than a pack, of cigarettes a day 
for at least 19 years and had a classical hlfctory of exertional dyspnea. 
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AROLOW, V. S., RQRAV, S. R. Carboxyhemoglobin enused by icaklhg 
non-nicot tne cigarettes. Effects In angina pectoris. Circulation 
44(5): 732-7E3, November 1971. 


*'■- .ti 




Seeking non-nicotine cigarettes failed to result in an elevation of eh* , . v . 

Vlood pressure or the heart rate; however, there was a significant (? «.01) _ 

* " ’ . .■ it-'-" ; 

Increase In CCUb levels to about 6 percent. This resulted In a • . 

: "j‘ \ . ‘ - 

Significant decrease la exercise performance coopared to the nonsmoking 

State (T «.01). This confirms that carbon oonoxlde can compromise oxygen ' ^ 

■v:;g [delivery Independently of the effect of nicotine. - y 

jurf..l ery.eo conscloo «4.e « crt.. ..n.*14. „ F1RXAY, t., JWMWBf. MUWSX. mit. J. H. K«c„U, 

*• ^ **• 

72). COKb levels of IS or 20 percent resulted fn a prcportlonater 71 ^ VOCIL. J. *•. CLESE21. X. A. Effect of carbon oonoxlde on oxygen 
v*- v-. . ■ . * L* ' transport during exercise. Jourral of Applied Physiology 22(2): 

seduction in oaxlcal 0y consumption. The volunteers responded to the 234-239, February 1972. 




decrease In oxygen-carrying capacity of the blood vith a tachycardia and 
.'■ ’^1 . j_.V telatlva hyperventilation during ooderate exercise. Carbon nonori.de 

(ftoduces s Hesitation of aa imdivIdual'» raxical o>rygen consuaptlon by 
‘;/V' ; decreasing the availability of oxygen supplied under conditions of 
"V ".V'V’ increased oxygen derand. 


n;- VOGEL, J. A., CUSE31, H. A., WHEELER. C., WHITTEtr, E. t. 
Catbon oonaxide and physical work capacity. Archives ci 
Eavlronaental health 24(3): 199-203, Kerch 1972. 
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■ leiatad and Vheelcr (24) reported that the hypoxia induced by f 24, 7 UEISTAD, D. 0. . WHEEL®,.t. C. Effact of carbca -on^xld* on reflex 

, ‘ ^ vasoconstriction in nan. Journal of Applied Physiology 3*(l)s 

^ carbon nonoxide Inhalation caused an Inhibition of reflax vasoconstrictor 7*11, Januacy 1972. 

respoosea despite the presence of normal arterial oxyg«n tension. ** * ** - • - * x . 

• f r ..- Studies in Antra Is ' . ? 

The effects of carbon oonoxlde on coronary heeodynaales and left • v 

ventricular function In .elk uaanesthctlrcd dogs were studied by Adams. “ 

Ct alk (D* The animals reacted to a 5 percent caTboxyhceoglob In level fT 1 ' ADAMS. J.B.. EHICTSOll, H. H., STDSE, H. L. The effects of carbon 

f y oonoxlde on. coronary henodymnlea and left ventricular fioetion. 
pith a H percent increase in coronary biood flow. IVenty percent OOl^b’ in the conscious dCg. ISi Proceedings of the 1st Anneal Ccnfott^ 

on Envltor.nenta 1 Toxicology. 5eptma«r 9*11, 1970. Aeiesnace 
resulted In a S7 percent increase In coronary flow and slight Increases HCdical Research Laboratory. Wrlght-Pattcrson Air fores 9ase. 

Ohio, A. l »L-IK-;o-102, Ceceooer 19 70. pp. 107-110. 

~ la heart rntv and stroke volt.-a. . 

• 4 *• tirncctnel ct iIl (9) exposed young cdult rnbbita to 400 b.p.a. EIKffSTII.’GL, M. A.. tRI.’rso:!. K., CiLACLiC.LRTI, g. K. The effect of 

* ihort-tem exposure to carbon ronoxide on platelet Stickiness. 

f a r periods that varied from 6 to 14 hours. The eean C0!!b level after 
a series of 22 exposures was 17 percent. A qualitative Increase in 
platelet stltkiness, as ecasured by the bcad-colicn ecthod, developed durlnf 
«ho 24-hdur perlbd following CO exposure. The author* observed that this 
provide* a possible ecehanisa for intlmal deposition end a further 
Jink In the association between habitual smoking and peripheral vascular 
disease." Astrep (5) found the choUsterol level ih the aorta of 3 

nhblte exposed to a low level of carbon monoxide for 10 week* to be. on 
Che average. 2.3 tires higher than in the control rabbits. Both the 
\ c«*T.l «..«p 5 «« «. . M t * cholesterol 41«. 




CH S: 


British Journal of Surgery 3S(ll): 337-fis). :idv«sabet 1971. 
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*.'$£ ; - •.;>••Smok in ^Induced Car boxyhemoglobin. Level. 'The observations of 
;.- (3) Aronow and Rokaw were made on patients. However, this does not mean 

*'~v£/ that healthy smokers suffer from compromising oxygen delivery. The level 
'Js'?& of carboxyhemoglobin reported was about 8% which is higher than the 5% for 
: smokers without heart disease. . ' / l >\ : ^ .‘ v ■ - 

authors have recognized the possibility that other pollutants in the 
l cigarette smoke have not been excluded. The reduced hemodynamic response 
smoking has been interpreted by the authors as due to lessened oxygen 
available for the myocardium. Another way of interpretation is to regard the 
J earlier onset of angina to be a protective mechanism that is not necessarily 
harmful to the patient. • • 

This technique used for detecting myocardial ischemia should be 
i- v . compared with that described in page 480 (a) which arrived at a different 
Conclusion. . . •• 


> r - - -'« *■ i ■ vX ** . 


- - '“iL- ' '<&* -Ad 


• Tfi: j.-.V':.-. 

* . > '?W* *£■ v**>. •/'* ■ 

-• j': ■ - **• • ,; - 

•?.'*£ ; V 

O W?; 




'' V: 




* v' ;; 'ffy. -. : 

f- . * i ' '* • 

v/;.. 




“A*r. •/. 




-• >- . 


.■ -S 


c 


TbiTf arc tlicon-tical grounds for concern 
that other inhalrd gaseous p»!Iut.uits, such as 
oxides ofi nitrogen, may also act to impair the 
hemoglobin-oxygen transport and delivery 
system. Further investigation of tliese mecha* 
nisim is clearly indicutid. 

Samoff and covvorkers 11 have found the 
primary hemodynamic detennin.int of myo¬ 
cardial oxygen consumption to be the total 
tension developed by the myocardium (lieart 
rate times the* area under the systolic portion 
of the aortic pressure curve). Hie present 
study sliows that the product of systolic blood 
.pressure times heart rate after cxercise-in- 
dueni angina was significantly less after 
smoking the nonnicolb.e cigarettes than in 
the nonsmoking state. This suggests strongly 
that less myocardial work can be performed 
before the onset of: angina in the presence of 
elevated carhoxyhemoglobin levels, rc!.’.*cd to 
lessened oxygenlavailable for tlit* myocardium. 

Smoking high-nketirie 1 * J or Jow-nieotir.c 5 *' 5 
cigarettes chaises an increase in isystolic blood 
pressure and'in heart rate, thereby, increasing 
the myocardial oxygen demand { .but this is not 
found after smoking of nonnicotine ciga¬ 
rettes. 1 - * 1 low ever, smoking highmicotinc, low- 
nicotine, or nonukotine cigarettes docs cause 
elevated carboxv hemoglobin i levels, 1 * 1 de¬ 
creasing the amount of oxygen available to the 
’ myocivdium. Therefore, patients with historic 
angina pectoris develop pain sooner after 
exercise following smoking either high-nico¬ 
tine cigarettes, 1 low-nicotine cigarettes, 1 or 
nonnittfliric cigarettes; in relation to at least 
two factors: increased myocardial oxygen 
demand! in the presence of nicotine, and 
Impaired oxygen delivery, whether or not 
nicotine is present. 
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Clbbone end Kltropoolos {:?</) reported that CO Inhibited cholcsteror'Sd’J ClCuONS. C. F.. HITROPCULOS, K. A. Inhibition of cholesterol 
* '**' biosynthesis by e-itbon oonoslde: Accumulation of i.-soeteral 

bios Tithes Is vt:i 3iii=slatUn of l&nsstsralsnd^V.IS-Jitydrsliriiitatal 

b* »a in vitro eystea of nt liver hoaosorjtca exposed to a 90 percent 
ffl # t»*phet«. It was felt that CO w/ have Influenced an early step 


biosynthesis by < 
and 24,2 5- <J li>y drolAnostet©l. Blochaicel Journal 127(1); 
J1S-317, March, 1972. 



la the oxidative ellclnatlon of the l<a-«sethyl group °t lanostscol 

, _ -X \.. -. * ■ . . 

footing and Throoboils \ *'■ 


■;^}k « v - 

• -v/; ,v * 

; #;>i v.V^.v -'y- 

.. — — T - 

i ' J ■% --V* •' fthroehosU. I*cent review* and 

{unifying concept of the effect of sookin* on thrombosis <4, 19. 19, W. 

fcf*« 


Previous reports or the Surgeon General cn smoking and health 
(tt, <3# 63, «l have reviewed the effects of s=ohlnt on 

studies have not thus fax yielded a 
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(f*- ART11ES, F. C. An, epldcntologtc survey of hospitalized cases of 
venous thretcheds and pulranary czbolisa In you-; «=en, “lit.- 

_ tot is I Fund ^resriy 52U. Tats 2); 231-243, Jin^zy 12*2. 

FACCUTSI. C. t SF21UIAR0, S.. Dl Bt.VSE. C.. TABAFJtCG?!, F.. SPAGKOLO. 
AUTOXE, A. , BCMAVITA . E. Mod If lead on 1 ncl icr.petto trauno dtlU 
reettlvlta aliftroo dl slgarctta; Rlccrchc suli'cquilibtlu 
mocoaculatlvo e f Ibr Inolltico c s«I clrcolo pcriferico. ,* (Hcdlfi^j 
cation* of th* reacclviry to citaccrtc moVe In old cuaieees: 
Research on the hcoocoacul.itlve end flbrlnoWtic cquilibrlvn and 
an; the peripheral Circulation.) Glornale di Ccroniolc^ia 19U0)i 
m-764, 19 72. f . 




^ CaiEROfVASCULrjl DISEASE 






.> C’ : j* 


v '*:*'*- ^rroef:/^v \ ; &+: 

■ Paffcnbarjer and Vlng (<S) cuolncd several precursor* of 
ftonfetal stroke In 102 patients with this disease In a population of 
10,327 nen who had attended Harvard University between the years of 
/ 1916 end 1940 and who also returned a eclf-adnlnlstcred questionnaire in 
'T. 1366. Examination of University, ccdlcal records of these foraer students 
tevcsled four charbcterlstics present in youth that predisposed 
those individuals who were core likely to experience a oonfatal ytrokc in 
later life. These factors weTe: cigarette sc ok In;, elevated blood pressure. 
Increased weight for height, and short body stature. The age *n* Intervei- 
?' adjusted incidence rates per 1,000 were UK1 for nonsooker*, 13.3 for soaker 
af 1 tel cigarettes, end 17.9 for lookers of 10 or nor* cigarettes a day, 
tha relative morbidity ratios for the four factors cited above increased 
ftoe 1.1 for patients with only one risk factor to 1*3 for those with any 
' risk factors, end to 3i2 for patients with any three or four risk 

; factors. 

* glyesekl (44) studied blood flow la the internal carotid artery $0 
ultra sound technique*. Internal carotid blood flow was examined 
Vlder * sttlcty of experlcental conditions. Inhclation of cigarette 
*Mfce In three Individuals aged 27, 67, end 69 resulted in an lhcrcased 
blood flow due to decreased vascular resistance. This effect lasted for 
10 to 20 minutes following snaking. 


FEItrLEiS, H. Venous thror.boiia in relation to cigarette soaking, 
physical!activity, and seasoreil factor*. Hlloank toorlel Fund 
Quartetly 50(1. Part 2): 123-141, January W72. 

32* A. Tobacco and diabetic angiopathy. A-ta DUbetologlca 

Latina «(5 J? p:e=enc 1); 429-43), Sepceabor 19m 

3. C8L0VA, V. T. Scze parallels between,the blood coagulation activit- 
end the condition of Sdrcncr tie and Challrergle system of the 
OrganlsD. Terapevtltheakii Atkhiv 43: 5&-62, Fcbtuaxy 1971. 
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TAFFEMSARCER, *. S-, Jr., VINO, A. L. Chronic disease In fo..rr, 
college students. XI. Esrly precursors of oen.atal stroke. 
African Journal of Epldeaiology 94(6): S24-Sa0, Jectraacr 19<» 
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"U-vV Unlfyinpr Concept of Effect of Smoking on Thrombosis. The studies 
cited are for special groups of patients who suffer from hypercoagulability 
•^-funrelated to smoking. For example, (32) Kapp&Tt made his observations on 
'& 0 diabetics with obliterative arteriosclerosis. The results of comparison are 
quoted below. The Conclusion does not apply to nondiabetic patients with 


...i-j.; v coronary heart disease 

:>* ' .•-• • • ■ . ■ ■* . 

-’4.v .. 

■ , ,jf . <*_ • ,- 


•-■■lite- 


A second group consisted of ten'pa¬ 
tients with obliterative arteriosclerosis, 
five of whomi had diabetes mcllitus 
(average age 54 years). These cases 
showed difTusc stenotic obliterative 
changes of the arterial system of the 
legs with occlusion in tHe femoro-po- 
plitcal region on one or both sides. 
Before the start of the treatment they 
all were heavy smokers (20-40 ciga¬ 
rettes daily). During the test period 
they had given up smoking for at least 
two weeks. Eight out of these ten pa* 
tlents showed a pathological thrombo¬ 
plastin tolerance test which was very 
marked in 4 (3 of whom were diabet. 
ics). The behaviour was strictly difc "" 
ferent from the control group. An exact 
quantitative assessment of the increas¬ 
ed sensitivity to smoking is not pos¬ 
sible. But correlating to the recalcifi¬ 
cation time values of the two curves, 
the augmentation of the clotting ten¬ 
dency during smoking was 18% for 
the whole group. In the cases of dia¬ 
betes mcllitus the average increase was 
27%. 


SUMMARY 

With the aid of the so-called thromboplastin tolerance test an increased tendency towards 
intravascular cloning.can be demonstrated. After the discussion of the principle of this test i« 
application in normal, individuals: and in patients with arterial occlusive disease is analysed. 
Diabetics with obliterative arterioscli-rosis show an increased sensitivity to smoking which pro¬ 
vokes a state of higher clotting tendency’- This is probably one of the mechanisms through which 
smoking favors the development of arteriosclerosis and the acceleration of its course. In our 
series the diabetics with arterial 1 occlusive disease showed the most marked reaction to the 
thromboplastin tolerance test after smoking. 
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?■ - **'•• *>i v ?. --r ,\. •'. made- a diagnosis ef ASO. fat lent* ware ask 

v y£'\' '-;/•*■• *?■ ^*.y.^' ,'-. -*U’ * ■» - *'■ '• *' • • • • . :, 

•-■?. ,:'V‘i • «f rooking; the daily number of cigarettes 
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• v .- ■ *■ v:_ ; - r ftRirnSCAL VASCIXXR DISEASE 

Th* association between cigarette tooklng ind arteriosclerosis 
obliterans (ASO) was Investigated by Weiss (?2f. Patients were 

_’_ considered ?o have ASO If both the dorsalis pedis and posterior tlblal 

^•lses vet« absent In one lower extremity and the exaalnlog physician 

iked tk* rge of Initiation 
smoked; the wsounts looked 
. ^ ^;^t ages 30 , 30, and 70; the age at vlilch they stopped looking; and, 

-•.i . lot Wales, whether they smoked cigars or a pipe. A total of 

:- v -7'\;y"- r* 

.~ iJ( 214 sale eases, 206 male controls, 350 foaale cases, and 913 female 

-* -Vi” f A Vi ' 

^ -v‘r'.rS»eootrols were studied. The control group was composed of patient* with 

;-;t^vV-- v -■ * 

; peripheral >a sen Lit problems ocher than ASO but who had dorsalis pedU 

~ poises present on initial examination. In each age and sex group, 

’ cigarette sooting vas more prevalent aeon; cases than controls. In 

both sexes, risks were high for soakers of less than one pack • day, 

; ?' . 

increased with the amount smoked (figures 6 and 7}i It was. 

'' . sit; •’ . ' 

v’VV'^- estimated that 70 percent of needlabetlc ASO la the Doited States Is 
'•f'lrl ''; related to the ut of cigarettes. Diabetes cel lit us 1* a major risk 

- factor for the development of ASO; however, cigarette seeking appeared 

' ** * C * ,nie ?* rw!t, * tl 3 r ot ' 

.'■•’.iffvfh * 
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WDISS, N. S. Cigarette snoklng »nd arteriosclerosis ebllter.i: 
An er<d*miMorU approach. Anerlcsn Journal of Epldci.-loJo,:/ 
; 93.0): 11-25^January 1972; 


figure 6.— Relative risk of developing arteriosclerosis obliterans (/SO) 
for sales by. amount of clg.irettea snosed. 


- i "4.i ■ 


4 r >' ~y j 


Source: http§://www.industrydocuments.ucsT.ecru/aoc 










5 'i' 

"&<**. . • *-.< **-K „ 


• • v “' \ib.'; f r ; <r'^" ":'*‘-. V. 

.' ~i'«- 


1973 Page 486 


r€v 


&J. - • :-io.o 


mmi 

•v-J V 5.0 


•_. .‘V~' 

V. ?r;vT ■. * 



figure 7.—Relative risk of developing arteriosclerosis obliterate (ASO) 
v . ,, . for feavilc* by anounc of cigarettes * coked. 

■SOURCE: Kelt*, ». S. (99 ); 


i ."C" *• 7rtwis, et *1. (301 examined the relationship between arveral factors 
, V ' - Including cigarette ssoklng. blood pressure, weight, and history o t 

diabetes and the development of occlusive disease of the peripheral . 

' arteries In a population af 300 patients in Cemany. Croup 1 consisted of 
■ji',* ISO patients with a aean a;e of 59 years vhp bad Intcraltccnt claudi¬ 
cation. Host of these patients were ambulatory. The 150 patients In 
Croup II Lad a cera age ©f GO years and had far advanced peripheral 
arteriosclerosis with lsehenle pain at reat or evidence of gangrene, 
there was no control group of patients free of vascular disease. There 
»er* few aonscofcers in either group cf patients, but the group with the 
•ore severe disease had a higher average dally consuaptlon of cigarettes 
than did Croup I. * 

the influence of cltarette smoking on late occlusion of iorto- 


rtEUSS. E.*C., ©tR. R., WELLER. F. Maikofakiorrn bei periphery 
artcTlelicn Vtrochllusakronkiheiten uncerscMcldlichen SeWregrac 
(Risk factor* in occlusive diseases of the peripheral arteries, 
of varying severity.) Icitsciitlit fiir die gesante lr.nere Kedlxl 
end Hire Grcnxgebiece 25(10): 4*4-468, May 15, 1970. 


feaoral bypass grafts was examined by fray, ct al. (757. A aeries B* WRAY, R. , D«?AUtt, k. C., WJI.W , C. R. t-ate occlusion of aorta- 

feoorai bypass grafts: Influence of cigarette sacking. Surg 
•f 100 patients who had aortic teccnsttuctleti for gneurysnal or W<6): 9C9-973, Oacedbet 1971. 

■ortoillac occluslvo disease between 1965 and 1S6S were studied. Of * * * __ 

fh* patients who had bypass grafts foe occluslvo disease, 30 patients 

v®noted cigarettes and 16 did not. Late occlusion* fion throoboals occurred . ’ 

ia » patients, each of whoa was sect.llng core than a pack of cigarettes a 

day at the tibe th* tliroebosis occurred (P <-S), The authors reeoea.'tw* cessa- 

tlon of clgaretcc smoking to all patients undergoing vascular reconstruction. 

Schaawsa .itufAtlt fSS7 . Wilbert (71) . and KmdJLan. at »K (23J 13. SCHMAUS5, A. it., ARLT, t. Kcrpl.ole-jUche Icfundc. pcstoperat Ivo 

Kw^pilV-tlc-.ir.., Lrtailtlt ««■** »lc;«!.iver each,‘noutattm we r ,cn 

reported a greater than 93 percent prevalence of cigarette Ourcliblutu'. ( -;s*torunaen. Clorpholosleal findings, postoperative 

. eAnpl italic ns, con a 1 It y and ; Juration of bed rest following 
tacking ift throe separate aeries of loots with severe peripheral . -amputation* occsioacd by disorders vf the 

.* geltset.tifC Ur Aratliche foriblUuuC 0*(2): 84-87. January 13. 


>ou rce: raps://www.industrydocumenis.ue 
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Itatason (23) performed venous occlusion plcthy siwgraphy 1» 

|M eo« ip4 55 in HolaS, Sweden. In addition to a detailed sacking 
history, a m»ber ol other Uctoia were studied,. Including blood 
treasure, pulse, height, velgKt, ICC, heart voluse, and blood lipids 
the picthysEOgrass were taken on both lees slaultsneausly 
vilk the patient tn the rccw=bcnt position. Heasurenemts were taken 
•t rest nod during reactive hyperccla produced by obstructing 

•Tterlal inflow to tlx legs for three elnutes kith a blood pressure cuff 

-- .-. . <•- • ->-■'• • • 

applied to the thigh. Sockets had a significantly lower ccan flow capacity 
OTC) titan did nmsookers. the MFC U the legs was reduced In direct 
proportion to the cnount. of tobacco consumed per day regardless 
•? the code of saoklng. the KFC was significantly lower with 
fehalatloa (P <.C?I) and '-irf; tstssssizs a=.?=t c=c>-sd (? «.Wl) k 


VUHXr, L. NlkotLnkonsta od arterJcllc VerschliissV.rftr.Uheit. 
(Nicotine consent Ion and arterial occlusive disease.); 
Hediclnlachc KUnIk M<)&): 1190-1152, September 3 , 1971. 


49> KRA0J1AN. k.. BCVLE5, L. T., EBVap.OS . U. S. i»er ipheral' artcr (al 
disease lh Ceylon. Surgery *9(4)::523-525, April 1971. 

29. ISACSSOM, S.-O: Venous occlusion plMhyrcography In 55-year old 
stn. A population atudy ■ In Malr-.o* Sweden, Acta ModiCa 
fcandlruvica (iui.plcmeut 137): 1972. 62 pp. 
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'Y Batsubara and Sono (12) studied the effect of cigarette suoklng KATSUB.MIA. I., SAI^J, Tu Effect of clgCTette saoklng on hunac 

* ; prccaplllary sphincters. British Journal of PharaacolCgy 45(1); 

.« b^an, preeapillar^’ sphincters of the leg using a pressure plethysco- 13-20, May 1972. 

graph applied to the calf, frecaplllary sphincter tone was eatiihated 

•sing the capillary filtration coefficient, vhich is the product of 

•functional capillary service area" and the filtration constant of th* 

capillary trail, four healthy uale subjects vara tested. All were 

tegular snokers of cigarettes who had not sacked for the previous 24 

boors. When Cigarette snake was Inhaled deeply,at 30-accond 

intervals over a 12- to 15-olnutc period, there was « 19 percent 

decrease In tho capillary filtration coefficient. Indicating - • - . 

Closure of prccaplllary sphincters. Cigarette saoklng also 
tcsultcd In a 31 percent decrease In calf blood flow, Indication s«o 
degree of constrict loo of the arterioles tn tho leg. The pressure 
-eoiuae curves of the venous systca were not affected by cigarette 
•asking. 

Jelstad and Uieelee (2<) exaolncd th* effect of carbos nonoxlde 
•>. \ ‘ * 

•a vascular resistance and reflex vasoconstriction In the fereams of 

k 

J2 healthy sen 19 to 23 years old. After control ocasurerents wera 
taken, the subjects were earposed to enough carbon ewnoxld* to produce 
catboxybenaglobta levels of 19 to 20 percent or 23 percent. Carbon 

* ennoxlde did not cause a change In alveolar POj or 7C02. The arterial 
exyten saturation was less then 73 percent, but this decrease did not 
result In, altered resting, arterial pressure-nor was there «ueh, evidence 
•f aye-pathetic skIsolation. Carbon oonoxld* hypoxia did result ia a 
Significant decrease In vascular resistance In the restlhg foreatw (F * .05). 

Carbon, oonoxidc exposure also resulted in s significant depression of 
th* vasoconstrictor responses of the forearm following the application of 
vc g at {vc pressure Co the lover boJy (P <.C0l) and of lee on the forehead* 
tt appears that the hypoxia induced by carbon nonoxlde causes an Inhibition 

‘ arterial ai*»» tension. 
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Summary of Experimental Studies. The recent experimental work does 
not support the contention that smoking decreases blood flow in arterioles and 
capillaries. At least two types of evidencewere mentioned: page 479 on 
electrocardiogram and page 480 on lactate extraction performed on healthy 
smokers and on patients with coronary heart disease who were also smoking 
cigarettes. The positive results appearing on page 483 were on smoking of 
nonnicotine cigarettes and on page 482 related to nicotine in animal heart. 

The conclusion in the document should state that recent evidence does not 
show that cigarette smoking decreases flow. ' 


:V 






. ;;5p%^ 

%M^n 

»'■■■. ■’ k Vf,-v\4 -v ! .'‘ : - 




Page 489 


' vf. " XV. RECOMMENDATIONS TO THE COUNCIL FOR TOBACCO RESEARCH 


- AV. K iLL.'JivirvliLiN JJA 1 lwiNo 1VJ ifli. LUUiNUL r UU 

* ' : ■'* *• .’* 1 *'• ■ •■^'• : ' v; ■ 

•V ■: ?r' s *l?' ^ -' . There are two areas of investigation which it is important to elucidate 

‘ ' further: the relationships between cigarette smoking and coronary heart disease. 


; ” : 'ir- ~ They are as follows: *. '• * V' ' 

V *?'• * 1 ’.■;•>■' -v' : “ ? 7 A. Prospective studies of patients with angina pectoris or myocardial 

-■ . . 

infarction. The primary aim of the investigation will be to identify patients with 

T'C*--** Vv ••'</; ‘j-i ’••'■ • ' ‘ v, • •>• '. : • • -V. . v. • .,.V " -•■ ■ 

-Cv;. 'T V '*V? '*■. •• *••• # # # . 

^3 r » tobacco angina. This group will be compared with patients having effort angina with 






• no previous history of infarction, postinfarction patients, and matched controls. The 
following will be examined: (1) smoking habits, (2) acute effects of cigarette smoking 


v\ J on carboxyhemoglobing blood lipids and coagulability of the blood; (3) oxygen 

»’• consumption and electrocardiogram at various levels of exercise; (4) determination o: 

^ " **''/i’&V• risk factors and the outcome of reducing one at a time; and (5) prognosis and 




*/»■'. ' *•* .1-^ * * . * L- ■’ .. 

*** development of complications. The list has been selected on the basis of the present 
Ov. state of knowledge derived from the considerable amount of information obtained 


_ 


from epidemiologic investigations. 

a ? *• v j* 3 V 

.... “ T V •'< * W w ;,~ ; * yZ*} . B. Chronic effects of cigarette smoke in animals. A model that will allow 

measurement of cardiac function and detection of myocardial ischemia is necessary. 

• v . J 1 /■- ; •• • ; 

U- - r In addition to the antemortem and postmortem examination of the heart, the following 

t- ' ’ - " ■ •■' • 

^ . . will be measured: carboxyhcmoglobin level, extent of absorption of nicotine, 

y^Tj-'-x^ • . . '•' ,. c ; 

7-j- coagulability of the blood, concentration of lipids in the blood, catecholamine excretic 

A - . glucose tolerance and insulin assay. With the use of suitable animals exposed to 

T y cigarette smoke and of controls, one can obtain an answer to the question as to 

1 whether or not cigarette smoking causes coronary heart disease. 


Source: https://www.industrydocuments.ucst.eclu/clocs/rrlkOOOO 






" : * ■ i: ’t? '.'■ 


'•^A ^ V 

&$: .5*? •-• 

*;‘ 

g' fl 

Mo 


*»v --: . a-. 

v?sf& • 

'‘t • •£> 'S*. r " - • 

*•''". : 

?%/?& V C-. A? :'•■ \ ■ ' 


'■- ^ ■ \ ;i ; V 

>•''‘-/Jra-gW ^-.<• •’ / ' -"v ^’ " V--•• . 

...... . .'^:t-v r "V : -*^'-.;" •> ^fe; 4 /’ v *\g ' • • 


• Vrv^e, ' 


Page 490 


AUTHOR INDEX 


(Reprint number) followed by pages in the text 




>• ’ v ; -M 1,'p; • •• ' 

i-■ vj..;.’ 

? • •-■ i ;• ■.;... * 




ABEL 1971 (617) 203, 202 - - ; 

HVvABELSON 1968 (S 201) 337 
‘V ABOU-DAOUD 1968 (50) 35, 34, 33 
:>v\- ABRAMSON 1969 (A 177) 52 

• ACHESON I960 (S 130) 332 . ' v . . 

ACHESON 1961 (541) 179. 166 

X : > ‘ ACHESON 1962 (272) 99, 98 
ACHESON 1962 (A 241) 116 
% - 'ACHESON and JESSOP 1961 (647) Ell', 

209. 354 (a) 

~ ? ADA CHI, ADACHI and POLLAK 1965 
- (945) 279. 278 

> - ADAMS 1969 (S 206) 337 
.:"V ADAMS 1970 (A 329) 139 
' * % ADAMS 1971 (S 213) 337 
v';* . ADAMS 1969 (S 205) 337 
“V v^ ADLER and HAMMETT 1969 (A 294) 119 
X&* ADLER and HENSEL 1906 (946) 279, 277 
' ' AGNESE and BUONVINO 1964 (618) 203, 

v V V V . ... . 2()1 

AGNESE, CANEPA and LA ROCCA 1970 
ls£pf£i"' (580) 182, 168 

\''*£'AHTEE and MATTILA 1966 (931) 276, 275 
' r ALBERTINI, MARTINESI and GANDINI 
.* 'Z£'±- 1967 (932) 276, 275 

V.J; ALBUTT 1915 (1) 19, 16 
’ C. a ALFANO, JOVINO and MUSELLA 1962 
/ (99) 65, 62 

vg^ALFIN-SLATER 1969 (A415) 145 
'>r- -i/ALIMlIRUNG 1964 (S 70) 328 

,'i*ALLISON and ROTH 1969 (780) 242, 241 
't‘% ALSCHULE 1970 (A 140) 49 
/ ALTERKOSE 1968 (A 392) 143 
•g.'ALTSCHULE 1963 (S 306) 345 
ALVAREZ 1963 (S 190) 336 
.Vv, AMBRUS and MINK 1964 (844) 251, 250 
AMERICAN HEALTH FOUNDATION 1972 
(A 416) 145 

" AMERICAN HEART ASSOCIATION 1968 
' (A 417) 145 

AMERICAN JOURNAL OF CLINICAL 
NUTRITION 1973 (S 265) 341 
AMERICAN JOURNAL OF PUBLIC HEALTH 
1964 (S 223) 339 

• AMERICAN JOURNAL OF PUBLIC HEALTH 

1969 (S 243) 340 

ANDERSON 1967 (453) 171, 160 
ANDERSON 1970 (A 463) 188 
ANDERSON 1971 (1047,)i 305, 303 
ANDERSSON 1972 (1046) 305, 301 
ANDRUS, MILLER, STALLONES, EHRLICH 
and JONES 1968 (464) 172, 162 

ANFOSSI, ROSSI and SATTA 1967 (A 95) 31 


ANJUERE 1968 (529) 178, 165 
ANONYMOUS 1964 (S 140) 333 

ANONYMOUS 1963 (S 297) 345 

ANONYMOUS 1965 (S 298) 345 

ANONYMOUS 1968 (528) 178, 165 
ANONYMOUS 1970 (S 303) 345 

ANONYMOUS 1963 (S 295) 345 

ANONYMOUS 1967 (S 299) 345 

ANONYMOUS 1969 (S 301) 345 

ANONYMOUS 1969 (S 300) 345 

ANONYMOUS 1969 (S 207) 337 

ANONYMOUS 1970 (S 302) 345 

ANONYMOUS 1972 (S 304) 345 

ANONYMOUS 1968 (S 48) 326 
ANONYMOUS 1963 (S 296) 345 

ANONYMOUS 1971 (S 305) 345 

ANSCHUTZ and BERG 1968 (A 33) 27 
ANSELMINO and BOSCO 1967 (S 46) 326 
ANTON 1967 (A 747) 262 
ARA1, PORDY, CHESKY and MASTER 
1951 (2) 19, 18 

ARAVANIS and CORCONDILAS 1972 (100) 
66. 63 

ARAVANIS, DONTAS, LEKOS and 
KEYS 1967 (553) 180, 166 
ARDLIE, GLEW and SCHWARTZ 1966 
(97 1) 284, 282 

ARMITAGE 1965 (A 691) 257 
ARMITAGE, MILTON and MORRISON 

1965 (A 748) 262 . 

ARMSTRONG and WILSON 1964 (547) 

180, 166 r 
ARNOLD 1965 (S 307) 345 
ARONOW 1971 (713) 235, 220 ’ 483 

ARONOW and ROKAW 1971 (1050) 305, 301 
ARONOW and SWANSON 1969 (40) 25, 21 
ARONOW and SWANSON 1969 (781) 242, 

240 

ARONOW, OENDINGER and ROKAW 1971 
(1048) 305, 301 

ARONOW. KAPLAN and JACOB 1968 
(39) 25, 21, 402 (a) 

ARONOW, HARRIS, ISBELL, ROKAW and 
IMPARTO 1972 (1049) 305, 301 
ARTURSON, GARBY. ROBERT and ZAAR 
1972 (987) 293, 292 
: ASANO and BRANEMARK 1970 (782) 

242, 241 

ASHBY, DALBY and MILLAR 1965 (845) 
251, 250 

ASHER 1968 (S 151) 333 

ASKANSAS, LISZEWSKA and TYLKA 1970 
(A 295) 119 












■■ ■ 

'* ' ' 'f* ■ . 





Source: https://www.industrydocuments.ucsf.edu/docs/rrlk0000 





1005050843 



*v • 

■■ 


1 ^ ; k*' •■' '•■*; ' * 


-: : )v».v ; 


.-: y’sz* ' 
•%- ^.v . 




- • •; ■ ‘ vwMT 

' y -- %'r 


..’■■■ ,*i-. ; t i ‘r is'-% 


& V . 


Page 491 




' ASSMUSSEN and PAULSEN 1953 (1051) 

' 4 '-. 305, 303 ; : . • 

ASSMUSSEN and VINTHER-PAULSEN 
./;--V. ' 1949 (1128) 318, 316 

/ ASSMANN 1939 (A 723) 260 
T. ASTRUP 1964 (101) 65, 63 
• ASTRUP 1964 (1084) 311, 308 
ASTRUP 1966a (1085) 311, 308 
ASTRUP 1966b (1086) 311, 308 
*; ASTRUP 1967 (1087) 311, 309 - ' * ! 

ASTRUP 1969 (1088) 311, 309 , , 

ASTRUP 1970 (1089) 311, 309 
ASTRUP 1972 (1090) 311, 309 
- •ASTRUP, KJELDSEN and WANSTRUP 
■*- 1967 (1092) 311, 309 
' ASTRUP, KJELDSEN and WANSTRUP 
y - > • . i 97 0 ( 1094 ) 311, 309 
/ASTRUP, KJELDSEN and WANSTRUP 
; 1970 (1093) 311, 309 

ASTRUP, HELLUNG-LARSEN, KJELDSEN 
and MELLEMGAARD 1966 (1091) 
y311, 308 

V ASTRUP, PAULI, KJELDSEN and 

>yy PETERSEN 1968 (1095) 311, 309 
j,;: ATHEROSCLEROSIS STUDY GROUP 1970 
" -ry ^ (A 418) 145 

AUERBACH, HAMMOND and GARFINKEL 
y* ;/ — 1965 (80) 58, 466 (a) 
y- : AUERBACH, HAMMOND, GARFINKEL and 
■:’/yy. . K1RMAN 1971 (715) 235, 233 
'■ X AUERBACH, HAMMOND, KIR MAN and 
GARFINKEL 1967 (714) 235, 233 
.'. AUSTRALIAN NATIONAL HEART FOUNDA- 
. TION 1971 (A 419) 145 . -T • 

^AYIADO 1972 (863) 267, 264 ' ^ 

./ AVIADO, SAMANEK and FOLLE 1966 
(862) 267, 266, 365 (a) 

J AYERS, GLANELLI and ARMSTRONG 1965 

(988) 293, 291 

AYRES, GLANELLI and ARMSTRONG 1965 
V- (1052) 305, 302 
’ AYRES, GIANELLI and MUELLER 1970 
(1053) 305, 301 

AYRES, MUELLER, GREGORY, GIANELLI 
and PENNY 1969 (1054) 305, 301 
BAER 1966 (371) 133, 132 
BAGWELL, WOODS and RICHARDSON 
I960 (A 692) 257 

BAHL, BASU and CHUGH 1970 (335) 

124, 123, 122 

BAHRMANN 1970 (A 296) 119 
BAILEY, HABERMAN and SHEINBERG 
1969 (273) 99, 98 

BALBO, MARUCCI and RONCHI 1966 

(989) 293, 289 

BALESTRA and CANEPA 1967 (648) 

211 , 210 

BALL 1970 (S 157) 334 
BALL 1972 (S 122) 331 




BALL 1972 (S 170) 334 

BALL, KIRBY and BOGEN 1965 (A 626) 

225 

BALOTIN 1959 (A 63) 29 
BALOURDAS 1966 (933) 276, 275 
BALOW, ALTER and RESCH 1966 (157) 

72, 71 

BALTZAN 1939 (A 627) 225 

BANERJEA 1967 (A 279) 118 

BANKS, RAFTERY and ORAM 1971 (41) 

25, 23 * . , . 

BANKS, RAFTERY and ORAM 1971 (81) 

58, 55 

BANSAL, CHABLANI and GULATI 1970 
(554) 180, 166 . 

BARACH, ECKMAN and MOLOMUT 1941 ' 

(1018) 298, 296 

BARBANO, BAROCELLI and DE MATTEIS 
1954 (A 514) 192 

BARBORIAK, RIMM, TRISTAN1, WALKER 
and LEPLEY 1972 (A 64) 29 
BARGERON, EHMKE, GONLUBOL, 

CASTELLANOS, SIEGEL and BING 
1957 (716) 235, 230 

BARNETT and BOAKE I960 (784) 242,241 
BARRON 1968 (214) 92, 90 
BARRON 1948 (A 65) 29 

BARTHE, PARIS, DUCHEMIN and THOMAS 
1953 (990) 293, 290 
BARTLETT 1968 (1129) 318, 315 
BASSETT 1962 (A 556) 196 
BASSETT, MOELLERING, ROSENBLATT, 
GREENBERG and STOKES 1969 
(470) 172, 162 

BASSETT, ABEL, MOELLERING, ROSEN¬ 
BLATT and STOKES 1969 (472) 

172, 162 

BASSETT, ABEL, MOELLERING, ROSEN¬ 
BLATT and STOKES 1969 (469) 

172, 162 

BASSETT and SCHROFFNER 1970 (473) 

172, 162 

BASTIDE and HOUDAILLE 1971 (A 481) 

190 

BEABENKOPF, ABRAMS. DAOUD and 
MARKS 1963 (274) 99. 97, 96 
BEARD 1963 (A 229) 102 
BEAU 1862 (3) 19. 15 
BEAU 1863 (4) 19, 15 

BECKETT and TRIGGS 1967 (864) 267, 264 
BEGG 1965 (102) 65, 62 
BEGG 1972 (A 141) 49 
BELL 1970 (S 308) 345 

BELLET, DeGUZMAN, KOSTIS, ROMAN 
. and FLEISGHMANN 1972a.(718) 

235, 233 

BELLET, HORSTMANN, ROMAN, DeGUZ¬ 
MAN and KOSTIS 1972b (719) 235, 23; 


iW: 




© 

s; 






mMi- 


7/- i .z * 




>ource: https://www.industrydocunnents.ucst.eau 









* v< -fT-V. > 




' '•‘■‘t: ■*» rt —^M^Tir.-T.-.^ v-- •. 

. ?&.:■ V:‘:' ■'•■■ 




'<§& •' '%&& : -; ? 


■ -, 'HfctstJ' 

- ‘a“" “ <**-■;. , 

.f>«A»7,-- - '. 

.1 *ktufe»— 


v£V.i 


*/Wfe 

. ’‘.-•■My;. 

• n • 


V V >. £iv v 'T 

' • -:.f. 

*H r ' r ^ r . 


•M'\V >v 

'Vv.VM 




*v^;V/ 3 

'S5?f 

" • « ,■># 


’■£:-:/; *7.V 


. 

•' r> 


O - BELLET, KERSHBAUM, MEADE and 

v^;. SCHWARTZ 1941 (717) 235, 232 
. BELLET and ROMAN 1969 (A 242) 

:•;x^ ' 116 '.,' j V. 

—" V ^ BELLET.- WEST and GUZMAN 1960a, - 

>-► : v - • V;> (899) 272, 270 

'^BELLET, WEST, MANZOLI, MULLER 
and ROSSI 1960b (900) 272, 271 
• ' V- t BELLI, ALBERTINI, MARTINESI and 
PELLEGRINI 1965 (972) 284, 283 
V.N,;.;'BELLI,and GUILIANO 1955 (1019) ... 

298. 296 

• ^ -A- . • BENNETT, DOLL and HOWELL 1970 

' ~ - (422) 155. 154 

. V.: / :^VBENNETT 1972 (S 217) 338 

/' ' ** ?; v BENSON, COSTAS, GARCIA-PALMIER I. 

• *-NFELIBERTI, AIXLA, BLANTON 
- ; ! and COLON 1966 (596) 184, 169, 361(a) 

v BERG and MELKILD 1962 (591) 183, 169 

■ BERGEL and MAKIN 1966 (865) 265 

• ; / BERGEL and MAKIN 1967 (866) 266, 265 

• , : . >:*■';•; BERGMAN, VAN DER LINDEN and 

7 •• SODERSTROM 1968 (72) 44, 43 
* • , >7v„ BERKSON, STAMLER and JACKSON 1966 
•> : .V.'7 r '' ' <403) 150, 149 

. BERKSON, STAMLER, LINDBERG, MILLER, 

MATHIES, LASKY and HALL i960 
:^ ; y^; (215 ) 92. 90 
. .. /.^ 'BERKSON I960 (S 309) I960 
- BERMAN 1969 (A 331) 139 

«•’ » - . v BERRY I960 (A 117) 47 —S:^; . . 

: BERRY I960 (51) 35, 34 

■ ‘'i^^BERTRAND, AYE, BEDA, BARABE, 

: ^ < : LEBRAS and DELLOUE 1971 (590) 

183. 169 

•... BEST, JOSIE and WALKER 1961 (504) 

176, 164 

: v : BEST and WALKER 1964 (505) 177, 164 
-* BEST, WALKER, BAKER, DELAQUIS, 

. • McGREGOR and McKENZIE 1967 

. ' ’ V- , : (506) 177, 164 

■ . 'BESTERMAN, MYAT and TRAVADI 1967 
...* ’ * (973) 284, 282 

BETHLENFALVAY 197.1a (1130) 318, 316 
BETHLENFALVAY 1971b (1131) 318, 316 
. BETTMAN, FELLOWS and CHAO 1958 

(783) 242, 241 

BEVILACQUA 1965 (A 178) 52 
- BHAGAT 1968 (934) 276, 275 
BHAGAT. BOVELL and ROBINSON 1967 
(A 693) 257 

BHAGAT, ROBINSON and WEST 1967 

O (A 664) 255 

BHAGAT, RUEHL, RAO, RANA and 
HUGHES 1971 (935) 276, 275 
BHOWN, MAITRYA and HAQ 1969 
(991) 293, 291 


... ^ 




M - ** 


■a 


Page 492 


BICKENBACH and SOOST 1966 (A 34) 27 
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(A 695) 257 

BLOHMKE, SCHAEFER, ABEL, DEPNER, 
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/ 1964 (S 227) 339 

CANADIAN MEDICAL ASSOCIATION JOURNA 

1970 (S 289) 343 

CANADIAN MEDICAL ASSOCIATION JOURNA 
1972 (S 264) 341 

CANDURA and CRAVERIA 1964 (1139) 318, 
315 

CANEPA, BALESTRA and BUCCELLI 1968 
(579) 182, 168 

CANNON and GRAY 1914 (974) 284, 282 
CANNON and MENDENHALL 1914a (975) 
284, 282 

CANNON and MENDENHALL 1914b (976) 
284, 282 

CARLSON and BOTTIGER 1972 (651) 211, 
210 

CARRUTHERS 1969 (A 298) 119 
CARRUTHERS 1964 (S 194) 336 
CARTER 1969 (S 208) 337 
CARVER 1971 (A 150) 50 
CASCIU, MARRACCINI, ZEDDA, GARTA 
and FULGHESU 1968 (575) 182, 168 

CASE 1958 (455) 171, 161 
CASPER 1932 (74) 44, 43 
CASSEL 197 1 (218) -92, 89 
CASSEL 1971 (219) 92, 89 * ' 

CASSEL. HEYDEN, BARTEL, KAPLAN. 
TYROLER, CORNONI and HAMES 

1971 (374) 133, 130. 473 (a) 

CASSIDY 1946 (A 151) 50 , v 

'CASTELLINO 1955 (1021) 298, 296 
CATHEY, JONES, NAUGHTON, HAMMAR. 

STEN and WOLF 1962 (A 561) 196 
CEDERLOF 1966c (311) 109, 107 
CEDERLOF and EDFORS 1968 (869) 265, 
264 - . v 


p& 

ffgmV- 

1*1 



o 

m 

O 


00 - 4 

** 4 



jource: https://www.industrydocuments.ucsf.edu/clocs/rrlk0000 








zmmmm 


• *V\- ^ ' 


■ ■ : "- %».: "W-V ; ■%*. 

1 i&i- '■ '■ . ■ m A> '•> '*. >. 

! ?V ■ : ' ' - ••••;•.- 


r ■•••;". f v 

,■•■>■ .•■*-. ..... »■•■ 

• '. ■'•; \ .. •■ .• »v* v * 

■' ■' , U:: 'V 

’' '• ^ ' k ‘ ^ 
••••■'■ . I ^ ■•■ ■■'■ 


*■*}$■ ivXV ’■ 


'.'*■ -v y .><i -.-y^r : 


i ' V ; ■ J*Vr.’^' : ’ 


'■. -«<,s 






’• V' 








. : ~j"* \ h '-■■*"*? 




CEDERLOF and JOHNSSGN 1967 (312) 

^ : • .109, 107 
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• ? CEDERLOF, FRIBERG and HRUBEG 1969 

- - . (315) 109, 108 

- CEDERLOF, FRIBERG and LUNDMAN 
- V-7 : fSW*** i ---1968 (A 2) 12 

*CEDERLOF, JONSSON and LUNDMAN 
.1966a (309) 109, 107 
"“ '' CEDERLOF, EDFORS, FRIBERG and 
JONSSON 1967 (314) 109, 108 
: CEDERLOF, FRIBERG, JONSSON and ■ * 

•• i*’■ KAU 1966b (310) 109, 107, 364 (a) 

: CHAPMAN 1967 (S 89) 329 
■ “ v * ; CHAPMAN 1892 (S 5) 323 
....:• CHAPMAN, GOERKE, DIXON, LOVELAND 
• and PHILLIPS 1957 (463) 171, 162 
:CHAPPELL, GARROD, JONES, ROLFE 
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COHEN, PERKINS, URY and GOLDSMITH 
1971 (1022) 298, 295 
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CORELLI 1966 (106) 66, 61 
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DUGGAN. SCHIESS and HILFINGER 1971 
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DUNCAN and BEST 1969 (A 341) 139 
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44, 43 r , 

DWYAR, WIENER and COX 1969 (A 26) 14 
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EASTCOTT 1962 (110) 66, 65 
EASTCOTT 1971 (A 180) 52 
EASTWOOD and TREVELYAN 1971 (A 30) 
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ECCLES and LIBET 1961 (A 674) 255 
EDITORIAL 1968 (A 342) 139 

EDITORIAL 1968 (A 248) 116 
EDITORIAL 1968 (A 243) 139 
EDITORIAL 1971 (42) 25. 24 
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EDWARDS, MCKEOWN and WHITFIELD 
1959 (634) 205. 204 

EDWARDS, McKEOWN and WHITFIELD 
1959 (538) 179, 166, 445 (b) 
EILERTSEN and SULHEIM 1970 (A 4) 12 
EISEN 1966 (111) 66, 63 
EISEN, and HAMMOND 1956 (A 47) 25l; 

250 

EISEN and HAMMOND 1956 (1142) 319, 

316 

EL-ATTAR 1968a (1143) 319, 315 
EL-ATTAR 1968b (1144) 319, 315 
EL-DIA MEDICO 1967 (S 275) 342 
EL-DIA MEDICO I 969 (S 283) 343 
EL-EBRASHY, EL-ASHMAWY and ALY 
. 1967 (646) 251, 250 

EL-EBRASHY, EL-ASHMAWY and ALY 
1967 (1145) 319, 315 
ELIOT and BRATT 1969 (1146) 319, 317 
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ELLIOT, STEWART, OCHOA, WEST and 
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ELLIS and MONTEGRIFFO l*Yu (A 247) 

- 145 ----- 

ELWOOD, WATERS, MOORE and 

SWEETNAM 1970 (425): 155, 154 

EMMERICH 1970 (A 41) 27 
EMMONS, HARRISON, HONOUR and 

- MITCHELL 1965 (A 603)i 199 
EMMRICH and REINDELL - (A 40) 

• 27 • . .. V ! / 

ENGELBARG 1965 ( 848) 251, 250 
ENGELBERG and ENGELBERG 1968 
(851) 251, 250 

ENGELBERG and FUTTERMAN 1966 
• (849) 251, 250 

ENGELBERG and FUTTERMAN 1967 
^ -(850) 251, 250 

ENTICKNAP, GOODING, LA NS LEY and 
AVIS 1969 (A 604) 199 
ENZI 1969 (A 282) 118 
EPIDEMIOLOGY COMMITTEE OF THE 

- SECOND ANNUAL CONFERENCE 
/ ON CARDIOVASCULAR DISEASE 

V (A 564) 196 

EPSTEIN 1965 (279) 99, 98 
EPSTEIN 1966 (A 217) 77 
EPSTEIN 1967 (A 218) 77 ‘TV' 

EPSTEIN 1967 (426) 155, 153 

EPSTEIN 1967 (226) 92, 90 
EPSTEIN 1968 (A 219) 77 „ 

EPSTEIN 1969 (427) 155, 153 T 

EPSTEIN 1971 (A 230) 102 V’vT 

EPSTEIN 1971 (A 124) 47 'V' T : , 

EPSTEIN, OSTRANDER, JOHNSON, PAYNE, 
HAYNER, KELLER and FRANCIS 
1965 (227) 92, 90 ■ 

ERIBANI, CONSTANTINO and PORRO 
1967 (A 70) 29 
ERNSTENI 1963 (A 344): 139 
ESPEJOSOLO 1936 (A 630) 225 
ESPINER, TUCCI, JAGGER and LAULER 
1967 (A 546) 195 

ESTANDIA CANO, RSQUIVEL AVILA, 

MALO CAMACHO, FEREZSANTANDER, 
LEON MONTANAZ 1971 (341) 124, 

123 

EYSENCK, TARRANT, WOOLF and ENG¬ 
LAND I960 (387) 136, 134 

FABRE, TRUHAUT and BERROD 1951 
(1027) 298, 297 

FACCHINI, SEMARARO, DI BLASE, 

■ TABARRONI, SPAGNOLO, AUTORE 
and BONAVITA 1971 (852) 251, 250 
FALK 1947 (A 72) 29 
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FALSETTI, SCHNATZ, GREENE and 
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FARBER 1965 (S 79) 329 
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1966 (A 517) 192 
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. FIE GEL 1969 (A 283) 118 
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v FLASER 1964 (S 195) 336 ^ 

FLEIG 1908 (786) 242, 241 
FLETCHER 1971 (S 114) 331 
^FLETCHER 1972 (S 172) 334, 416 (h) 

FLETCHER 1972 4i6(j) 

' FLETCHER and HORN 1970 (S 58) 327 
FLICK 1964 (S 73) 328 
FLIPSE I960 (A 251) 116 
FODOR 1967 (A 467) 189 
FODOR 1970 (A 533) 193 
FODOR, GLASS and WEINER 1968 (S 95) 

330 

FOGELHOLM 1970 (159) 72, 71 
FOLIGUET, WERNER and VERT 1963 (77) 
44, 43 

FOLKOW and VON EULER 1954 (A 701) 

257 

FOLLE, SAMANEK and AVIADO 1966 (906) 
272, 270, 365 (a) 

FONTANA I960 (112) 66, 62 
FONTANA, REDISCH, NEMLR, SMITH, 
DeCRINIS and SULZBERGER 1959 
(113) 66* 62 

FOOD AND COSMETICS TOXICOLOGY I 968 
(S 238) 340 

FORBES 1958 (S 185) 336 

FORTE, WILLIAMS. POTGIETER, SCHMITT 
HENNER, HAFKENSCHIEL and RIEGE 
I960 (907) 272, 270 

FOWLER 1972 (A 5) 12 "" \W- 

FOX and HASKELL 1968 (A 398) 143 
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FOX, NAUGHTON and GORMAN 1972 

, :.■-- (A 347) 140 

FOX and PAUL 1969 (A 399) 143 

FOX and SKINNER 1964 (A 397) 143 

FOX 1969 (S 106) 330 

FRANK 1968 (228) 93. 89 ^‘7. 

FRANK 1968 (A 400) 143 • ; 

FRANK, WEINBLATT and SAGER I 966 
(229) 93* 89 

FRANK, WEINBLATT, SHAPIRO and 
> rv. •• SAGER 1966 (405) 150, 148 

FRANK, WEINBLATT, SHAPIRO, SEIDEN 
7 7- ' and SAGER 1963 (230) 93* 89 
FRANKL, FRIEDMAN and SOLOFF I 966 
H‘ ? -(818) 248, 247 
FRANKL, FRIEDMAN, WILSON and 
’■ SOLOFF 1965 (729) 236, 230 

FRANKL and SOLOFF 1967 (732) 

236, 230 

FRANKL, < WINTERS and SOLOFF 1965a 
V :: (730) 236, 232, 388 (a) 

FRANKL, WINTERS and SOLOFF 1965b 
v7:- (731) 236, 232 

FREDERIKSEN and RAVENHOLT 1970 
* (691) 218, 216 

FREDRICKSON! 1968 (S 94) 330 
FREDRICKSON 1970 (S 109) 331 
FRENCH and CAPLAN 1970 (A 301) 

H 9 

FREUND and WARD i 960 (787) 242, 241 
FRIBERG 1972 (S 173) 334, 424 (b) 
FRIBERG, CEDERLOF, LUNDMAN and 
•• OLSSON 1970 (318) 109, 108 
FRIBERG, KAU, DENCKER and 

JONSSON 1959 (317) 109, 107 
FRICK and MIETTINEN 1971 (A 74) 29 
FRIEDELL 1953 (788) 242, 241 
FRIEDMAN and HELLERSTEIN I 968 
(494) 174, 163 

FRIEDMAN I 967 (280) 99, 97 
FRIEDMAN I 968 (114) 66, 64 
FRIEDMAN, KANNEL, DAWBER and 
McNAMARA 1967 (185) 85, 82 
FRIEDMAN, LOVELAND and EHRLICH 
1967 (A 204) 54 

FRIEDMAN, BYERS* ROSENMAN and 
ELEVITCH 1970 (388) 136* 134 

FRIEDMAN and ROSENMAN 1959 (389) 

136, 134 

FRIEDMAN and ROSENMAN 1971 (390) 

136, 134 

FRIEDMAN and ROSENMAN 1972 (A 348) 
140 

FRIEDMAN, ROSENMAN and BYERS 
1964 (A 567) 196 

FRIEDMAN, ROSENMAN and CARROLL 
1958 (A 566) I 96 

FRIEDMAN; ROSENMAN, STRAUS, WURM 
and KOSITCHEK 1968 (82) 58 
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FRIEDMAN, ST.' GEORGE, BYERS and 
ROSENMAN i960 (391) 136, 134 
FRIEDMAN, ST. GEORGE, BYERS and 
ROSENMAN I 960 (A 702) 257 
FROELICHER and OBERMAN 1972 (A 401) 
143 

FROMMEL 1928 (871) 265 

FULMER and ROBERTS 1963 (231) 93, 90 

FURBINGER 1926 (14) 19, 15 

FURBINGER 1923 (S 12) 324 

FURBINGER 1926 (S 13) 324 

FUREY, SCHAANNING, SPOONT and 

BIRKENHEAD 1967 (789) 242, 241 
FURMAN 1968 (358) 128, 126 
FURST, GREAVES, HAWTHORNE, 

McCartney and stewart 1972 
(S 174) 334 

GAEDE 1941 (A 731) 260 
GAENSLER, CADIGAN, ELLICOTT, 

JONES and MARKS 1957 (996) 293. 29 
GALLAVARDIN 1924 (A 633) 225 
GARCIA-PALMIERI, COSTAS, CRUZ-VIDAI 
■CORTES-ALICEA, COLON, FE LIBER 
AYALA, PATTERNS, SOBRINO, 

- TORRES and NAZARIO 1970 (595) 

183, 169 

GARLAND 1962 (S 133) 332 
GARRETT, FARHI and MANN 1967 (A 402) 
143 

GARRISON, McDONOUGH, HAMES and 
STULES 1966 (232) 93. 89 
GATGOUNIS and AYCOCK 1963 (A 703) 257 
GATGOUNIS, RICHARDSON and CLAYTON 
1964 (A 704) 258 

GAU, GOODWIN, OAKLEY, OLSEN, RAHB 
TOO LA, RAPHAEL and STEINER 
1972 (A 538) 194 

GAZES, RICHARDSON and WOODS 1959 
(A 732) 260 . . 

GEBBER and VOLLE 1966 (A 676) 255 
GELIN, ELGRISHI, DUCIMETIERE and 
RICHARD 1967 (635) 205 
. GELINEAU 1862 (15) 19, 15 
GENERAL PRACTITIONER 1967 (A 101) 31 
GERTLER, WELSH and WHITER 1966 (A 2C 
54 

GERTLER, WHITER and WELSH 1967 (A 25 
116 

GERTLER, WOODBURY. GOTTSCH, WHITE 
and RUSK 1959 (376) 133. 131 
GERTLER, LEETMA, RUSK, COVALT, 
SALUSTE and ROSENBERGER 1969 
(A 205) 54 

GERTLER, DRISKELL, BLAND, GARN, 
r LERMAN, LEVINE, SPRAGUE and 
. WHITE 1951 (340) 124, 123, 122 

GETTLER and MATTICE 1933 (997) 293, 2 
GIAMPAGLIA, MARCHESE and LEONE 197 
(115) 66. 65 
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GIBELLI, BOLANDRINA, DEL FAVERO 
and PASOTTI 1964 (692) 218, 215 
GIBBONS and MITROPOULOS 1972 
tgt. (1099) 312, 310 
^ GILBERT 1936 (A 634) 225 
GILDER 1971 (S 164) 334 
'f% GILFILLIAN 1912 (16) 19, 15 
;*> GILLMANN and COLBERG 1969 (A 487) 

CfcClNZEL and KOTTEGA 1954 (A 677) 

• 256 "•; 

.v v >GIGVA NE LLI 1964 (S 41) 326 \\ 

^GITTELSOHN and: K1NCH 1965 (A 220) 


GLASS, GARRETA, LEWIS, GRAMMATI- 
COS and SZUR 1968 (1148) 319, 316 
^GLAZUNOV, ARGNOV, DROMBIAN and 
■ DRYLOVA 1964 (611) 185, 170 

*Y GLGRIOSO 1967 (A 42) 27 
(V GLYNN, MUSTARD, BUCHANAN and. 

. MURPHY 1966 (858) 252, 250 
; : Ju CODBER 1970 (S 59) 327 
0' GOFMAN, LINDGREN, STRISOWER, 

^ DELALLA, GLAZIER and TAMP LIN 
lit -: v 1955 (658) 211, 209 

:;‘fv GOKSEL 1967 (819) 248, 246 . * v 

0' GOLDBARG, MORAN, CHILDERS and 
-RICKETTS 1970 (406) 150, 149 
GOLDBERG, KRONE, and RESNEKOV , 
ft* 1971 (790) 242, 240 

2' GOLDRICK, SINNETT and WHYTE 1969 
i';.;: (A 455) 188 

GOLDSCHLAGER, CORSINI, BOETTCHER, 
LEB. DERNTL and BING 1969 (A 27) 

&*,*/• 14 

g “ GOLDSMITH 1970 (1062) 306, 300 

GOLDSMITH and LANDAW I 968 (1149) 

Se&Y 319, 315 

]Z GOLDSMITH, SCHUETTE and NOVICK 
^ 1963 (998) 293, 288 

;• • GOLDSMITH, TERZAGHI and HACKNEY 
1963 (1028) 298, 297 
GOLDSTEIN and BECK 196 5 (A 751) 262 
: GOLDSTEIN and EPS TIEN 1972 (A 6) 12 
GOLDSTEIN 1937 (17) 19, 15 

/ GOLUBOV SKI 1968 (609); 185, 169 

' GOODMAN, ELIAN, MOZES and DEUTSCHi 
1965 (116) 66, 61 

« GOOSSENS and MESSIN I 966 (501) 176, 164 
GORDON and KANNEL 1971 (186) 85, 83 
GORDON and KANNEL 1972 (160) 72, 71 
GORDON and KANNEL 1972 {A 221), 77 
GORLIN, BRACHFELD, MacLEOD and BOPP 
1959 (A 75) 29 

GOTHERT, LUTZ and MALORNY 1970 
(1100) 312, 308 
GOTTHEINER 197.1 (A 76) 29 
GOULET, ALLARD and POIRIER I 968 
(510) 177, 164 

GABRIEL, STARR and WHITE 1938 
(733) 236, 228) 
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GRAHAM, COVELL, SONNENBLICK, ROSS 
and BRAUNWALD 1968 (A 733) 260 
GRANNIS 1971 (S 165) 334, 470 (a) 

GRANT 1968 (S 152) 333 

GRAY, BOOKER and OXHOA 1967 (A 705) 25f 
GREEN and HORN 1968 (S 96) 330 
GREEN 1942 {117) 66 
GREEN and BOROUSCH I 960 (A 102) 3l 
GREEN and GEISS 1961 (A 154) 50 
GREENBERG 1972 (A 497) I 9 I 
GREENBERG and WHEREAT 1970; (S 212) 33: 
GREENHALGH, LEWIS, ROSENGARTEN, 
CALNAN, MERVARTand MARTIN 1 
1971 (118) 66, 61 

GREENSPAN, EDMANBS, KNOEBEL and *• 
FISCH 1969 (872) 265 
GREWAL, LU, and ALLMARK I960 
(A 678) 256 

GREWAL, LU and ALLMARK 1962 (A 706) 
258 

GROEN 1969 (A 155) 1969 
GROOM, McKEE, WEBB, GRANT, PEAN 
and HUDICOURT 1959 (83) 58 
GROSGOGEAT and ROUBELAKIS 1965 
(947) 279, 277 

GROSGOGEAT, ANGUERA, LELLOUCH, 
JACOTOT and BEAUMONT 1965 
(959) 281, 280 \ 

GROSS 1970 (659) 211 : ^ 

GROSSMAN 1967 (A 7) 12 
GROSSMAN and BURKO 1968 (A 284) 

-118 

GRUT, ASTRUP, CHALLEN and GERHARD - 
SSON 1970 (1150) 319, 315 
GSELL 1966 (342) 124 
GSELL and A BE LIN 1972 (A 231) 102 
GUDBJARNASON 1968 (960) 281, 280 
GUILLERM, BADRE and GAUTIER 1967 
(1063) 306, 302 

GUION and: MEARA 1928 (A 635) 225 
GUNDERSON and HOYT 1971 (A 207) 

54 

GUPTA, MITTAL and MEHROTRA 1964: 

(660) 212, 209 

GUSMAN and KHALFEN 1959 (734) 236, 231 

GUTENKAUF, BRATT and ELIOT I 967 
(1151) 319, 315 

GUTIERREZ MOYANO 1968 (A 156) 50 
GUTIERREZ MOYANO and DAYRIT 1969 * 
(594) 183, 169 

GUY, SALHANY and ELIOT 1971' (1152) 

319, 317 

GWEE and LEE 1970 (A 43) 27 
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HAAG 1957 (457> 160^ 171 

HAAG; LARSON; WEATHERBY (735) 234,236 

HAAS; ANAGNOSTU; LANG and SCHMIDT 

1970 (407) 149 

HADDOCK 1970 (161) 7H, 72 
.'HAFT, IAU, DAMATO 1966 (736) 233, 236 
HAGERUP 1971 (623) 201 
• HAHN 1968 (A 302) 119 
HALHUBER 197H (A 193) 31 r . 

. HALHUBER 1972 (A 104) 31 
.HALL 1968 (A 752) 262 /*. 

HALL 1972 (281 98, 99 
; HALL 1968 (458 160; 171 
HALPERIN; BLACKWELDER and VERTER 

1971 (392), 135, 136 
HALSEY 1933 (119 62, 66 

HAMILL AND O'NEILL 1969 (1029 297 
HAMMOND 1958(187) 7 9, 85 
HAMMOND 1960 (188) 79. 85 
' HAMMOND 1962 (S 38) 326 
' HAMMOND 1962 (189) 79. 86 
; HAMMOND 1963 (190) 79,86 
HAMMOND 1964 (191) 78, 86 
-.HAMMOND 1966 (162 70, 72 
"HAMMOND 1967 (S198) 337 
HAMMOND I?68a (192) 79. 86 
rr HAMMOND. AUERBACH,K1RMAN and 
GARFINKEL 1970 (738) 233, 236 
. HAMMOND and GARFINKEL 1966 

(194) 79, 86 ' ' 

t HAMMOND and GARFINKEL 1968b 

£'.• : (193) 79, 86 
HAMMOND AND GARFINKEL 1969 

(195) 79, 86 - 

HAMMOND, GARFINKEL and 

SEIDMAN 197,1 (377) 130, 133 
HAMMOND and HORN 1954 (196) 78, 86 
HAMMOND and HORN 1958a (197) 78, 86 
HAMMOND and HORN 1958a (198) 78, 86 
HAMNER, MEHTA, PINDBORG, ODONT 
and DAFTARY 1971 (A 512) 192 
HAMPTON andi MITCHELL 1966 (978) 282, 
284 

’ HANSEN 1968 (A 285) 118 
HANSON and HASTING 1933 (1030) 297, 298 
HANSON 1962 (737) 229, 236 
HANSSON.MASUOKA and CLARK 1963 
(A 707) 258 

■ HANSSON, MASUOKA and CLARK 1964 
(A 708)258 

HARKAVY 1933 (120) 62, 66 
HARKAVY 1956 (123) 62 66 
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HARKAVY 1957 (122) 62, 66 
HARKAVY 1968 (121) 62,66 
HARKAVY 1970 (124) 62,66 
HARKAVY 1932 (124a) 62, 66 
HARKAVY 1960 (125) 62, 66 
HARKAVY 1962 (126) 62, 66 
HARKAVY and PERLMAN! 964 (127) 62. 

HARKEN 1968 (S 97) 330 
HARLAN, OBERMAN, MITCHELL and 
GRAYBIEL 1967 (820) 248, 247 
HAR LAND 1971 (A 125)47 
HARRIS 1939 (S 64!) 328 

HARRISON and MITCHELL 1966 (A 605) 199 
HARTRIDE 19119-1920 (1000) 293* 290, 287 
HARTROFT 1956 (359) 128. 126 
HASHIMOTO; IGARASHI, UEI and KUMAKURA 
1964 (879) 268, 265 
HASLAM 1964 (A 606) 199 

HASS, HENSON; LANDERHOL and HEMMENS 

1968 (950) 279 277 - v>■ 

HASS, LANDERIIOLM and HEMMENS 1966a 

(948) 279, 277 > i, 

HASS; LANDERHOLM and HEMMENS 1966b 

(949) 279,277 - 

HASSENCAMP 1939 (A 734) 260 
HATCH, REISSELL, POON-KING, CANELLOS 

LEES and HAGOPIAN 1966 (343) 124, 

123, 122 

HAUGE, HARVALD and REID 1970 (319) 109, 

108 • • v"'"'. 

HAVARD. 1966 (A 44) 27 

HAVLIK, FEINLEIB, GARRISON and* KANNEL 

1969 (707) 221, 220 
HAWKINS 1972 (693) 218 215 
HAY 1972 (S 62) 327 
HAY and TURBOTT 1970 (69) 42, 40 
HAYWOOD, WALBERQ KERR, MOSHSENIN, 

and MOHLER 1972 (1064) 306. 300 
HEAD 1939 (S 17) 324 
HEBERDEN 1802 (18) 19, 15 
HECHT 1962 (S l 34) 332 

HEDBERG and UNDBERG 1 969 (A 534) 193 
HEDRICK 1971 (S 115) 331 

HEFFERNAN, CULLEN; O'SULLIVAN, BUGLElj 
and MULCAHY 1968 (A 77) 29 
HEGGLIN and KEISER 1955 (S 25) 325 
HEINE , SCHMIDT and ANDERS 1965 (A 181) 

52 

HEISTAD and WHEELER 1972 (1101) 308, 

312 

HELLBERG, WAYLAND, RICKART and BING 19] 
(908)272, 270 

HELLERSTEIN 1968 (A404) 143 
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HELLERSTEIN 1968 (A 404) 143 
i^iHELLERSTEIN and FORD 1968 (A 78) 30 
t^HELLUNG-LARSEN, LAURSEN, KJELDSEN, 
m^:-ASTRUP 1968 (1 102) 312, 309 
^HENDERSON 1953 (739) 228, 236 
• HERBIG 1942 (A 679) 256 
HERMAN; ELLIOTT and GORLIN 1967 
rJS^ CA 539) 194 
^k HERNBERG 1964 (661) 212, 209 
:S£C HERRMANN 1929 (A 636) 225 
^HERSHBERG 1968 (A 79) 30 

; HERSHBERG and ALEXANDER 1972 
(A 80) 30 

HETZEL 1972 (A 350} 140 
' r HEYDEN and GERBER 1969 (A 208) 54 
\ HEYDEN, GASSEL, BARTELL; TYROLER, 
HAMES 1971 (415)152, 151 
^■REYDEN, HAMES, BARTEL, CASSEL, 
TYROLER H971 (416) 152, 151 
•^HEYDEN-STUCKY 1965 (662) 212, 210 ' :V ‘ ; 

^ HEYDEN^STUCKY 1967, (608) 185, 169 
HICKEY. GEARTY, BOURKE and 
MULCAHY (A 499) 191 
HICKEY and MULCAHY 1970 (A 498) 

‘191 

HICKIE 1968 (A 351) 140 
•T . HIGGINS 1964 (A 182) 52 

HIGGINS , HIGGINS; LOCKSHIN and 
4^' CANALE 1969 (496) 176, 163 
r^ : HIGGINS*. LOCKSHIN; GILSON, COCHRANE, 
CAMPBELL, WATERS; EERRI^ OH, 
HIGGINS; H972: (326); 113, 112 
. HIGGINS and KELLER 1970 (233) 93, 90 
. HIGGINS and KJELSBERG 1967 (?34) 93, 

90 

, HILLEBOE 1957, (282) 99, 98 
V / HIMBERT, BENSAID and ROUSSEL li97 I 
(530) 178, 165 
HINES I960 (791) 242, 241 
, HINKLE 1966 (487) 174, 163 
HINKLE 1967 (A 253) 1 16 
HINKLE 1971 (A 45) 27 
HINKLE 1972 (489) 174, 163 
HINKLE 1966 <5 86) 329 
HINKLE 1968 (488) 174, 163 
HIPSLEY 1971 {S 166) 334 
HIPSLEY 1971 (S 116) 331 
HIPSLEY 1966 (A 456) 188 
HIRAYAMA 1972 (A 521) 192 
HISLOP I 964 (S 197) 336 
HJERMANN 197,1 (A 527) 193 
H LOU CAL and DUSEK 1968 (512) 

HLOUCAL and DUSEK 1969 (A 468) 189 
H LOU CAL and DUSEK 1971 {A 352) 140 
HLOUCAL and DUSEK 1971 (A 143) 49 


HOAK, CONNOR, ECKSTEIN and WARNER 
1964 (A 607) 199 

HOAK, POOLE and ROBINSON 1963 
(A 608) 199 

• HOAK, WARNER and CONNOR 1967 

(A 609) 199 

HOFF and HOCKMAN 1967 (A 753) 262 
HOFFMANN 1914 (A 183) 52 
HOFREUTER, CATCOTT and XINTARAS 
1962 (1001)i293, 291 . r 

HOLCZABEK 1971 (1065) 306* 303 
HOLLANDS and! VANOV 1965 (A 709) 258 
HOLLAND, RAFTERY, McPHERSON and 
STONE 1967 (479) 173, 162 
HOLMGREN 1967 (A 405) 143 
HONEGGER 1967 (A 105) 31 
HOOD, TIBBLIH WEL1N, ORNDAHL and 
KORSAN-BENGTSEN 1969 (A 286) 118 
HORAK, KOCI and PLISEK 1968 (513)il77, 165 
HORLEIN and SEITZ 1968 (A 488) 190 
’HORVATH 1969 (A353) 140 
HOSPITAL MEDICINE 1968 (S 280) 343 
HOWARD 1934 (A 157) 50 
HOWE 1970 (A 500) 191 
HOWELL 1971 . 455(a) 

^HOWELL 1972 (S 175) 335 
HOWELL 1972 (S 176) 335 
HRACHOVEC 1969 (A354) 140 
HSI^PU S and LI-MING 1940 (1031): 298, 297 
HUCHARD 1899 (19) 19. 16 

* HUEPER 1941 (A 126) 47 

HUEPER 1943 (951) 279, 277 * - 

HUEPER 1944 (1103) 312, 309 
HUGHES 1962 (S 135)i332 
HUGHES 1970 (663) 212, 207 

HULTGREN, CALCIANQ PLATT and ABRAMS 
1967 (84) 58. 55 
HUNT 1956 (A 637) 225 
HUNTER 1961 (A 568) 196 
HUNTER 1962 (A 569) 197 
HUNTER 1963 (589) 183, 168 
HURST and SCHLANT I960 (A 158) 50 
HUTCHISON 1968 (S 317) 346 
HUTCHISON 1970 (428) 155, 153 
HYAMS and LOOP 1969 (486) 174, 163 

HYAMS, SEGI and ARCHER 1967 (53) 

35,34 

IGLESIAS, GARIS and LANCASTER 197,1 
(626) 203, 201 ♦ 

IKKALA 1960 (516) 177, 165 
INGALLS and GORDON l.966(A 355) 140 
INTERNATIONAL SYMPOSIUM IN SAN JUAN 
1971 (320) 109, 108 

IRVING and YAMAMOTO 1963 (740) 236, 230 
ISACSSON 1972 (128) 66, 61 
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JACKSON, OBERMAN, MITCHELL and 
. V ;. V . GRAYBIEL 196? (741) 237, 228 
;^V JACKSON 1891 (A 638) 225 
JACOBS 1971 (600) 184, 169 
y £ ; JACOBS 1968 (85) 58 /•• 

- : vi—. JAFFE 1968 (1066) 300 . 

> ^ VJAKUSZEWSKA 1969 (344) 124,123 
JAMES (742) 237 . 

JAMES 1968 (S 51) 327 • 

JAMES, POST, SMITH 1955 (361) 128, 127, 

' U-i^ : v'^126 

' t^ JAN and CROSCOGEAT 1971 (S 60) 327 
^VV.'JAN, LACOTOT and BEAUMONT 1969 

(977) 284, 282 " • • - :. ’ • 

VY* JENKINS 1967 (A 303) 119 -yi' 

*;^JENKINS H971 (A 304) 119 
Vv WvJENKINS, ROSEMAN and ZYZANSKI 1968a 
^ :y. (235) 93, 90 

. JENKINS, ROSEMAN and ZYZANSKI 1968b 
/ffe (236) 93, 90 

; yV* JENKINS, ROSEMAN and ZYZANSKI 1968 
: t (664) 212, 207 

, i’vfV JHATAKIA 1966 (557) 180, 167 w •, . 

JHATAKIA; THAKORE and VASAVADA ' 
4^?.'V 1967 (559) 180, 167 
.v ^JiCK, SLONE, WESTERHOLM* INMAN, 

. ' r v£ ’> VESSEY, SHAPIRO, LEWIS and ... . 

WORCESTER-1969 (708) 221, 220 : 

^ JOHANSSON 1972 (606) 184, 169 
, , JOHANSSON and TORP (A 8) 12 , 

JUHASZ-NAGY, SZENTIVANYI, RACZ 

and DEAK 1965 (909) 272, 271 £ * 

•V.;- JOHNSON ind EPSTEIN 1966 (129) 66,60 
JOHNSON, YANO and KATO 1958-1964 

(584) 182, 168 • 

JOHNSON 1929 (S 14) 324 
•-'> JOLLIFFE 1959 (A 570) 197 

JONES, STRICKLAND, STUNKARD, SIEGEL 
. 1971 (1153) 319, 316 

' * JONES, RILEY, REEVES and SHEFFIELD 
.... s?. ‘ 1972 (A 159) 50 

JOtfGBLOED 1939 (1032) 298, 295 
.‘V JORES 1964 (S 318) 346 
JOULES 1956 (S 28) 325 
■ 'JOURNAL OF THE AMERICAN MEDICAL 
ASSOCIATION 1 1963 (S 266) 342 
JOURNAL OF THE AMERICAN 1 MEDICAL 
ASSOCIATION! 1963 (S 222) 339 
JOURNAL OF THE AMERICAN MEDICAL 
. ASSOCIATION (S 228) 339 
JOURNAL OF THE AMERICAN MEDICAL 
' ASSOCIATION 1966 (S 236) 340 
JOURNAL OF THE AMERICAN MEDICAL 
ASSOCIATION 1969 (S 284) 34 3 
JOURNAL OF THE AMERICAN MEDICAL 
ASSOCIATION 1969 (S 285) 343 
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‘‘ ORAM 1968 (S 100) 330 
ORAM and SOWTON 1962 (27) 20, 18, 350(b) 
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313, 308 

PETROVIC 1970 (1161) 320, 316 
’ v *! PFEIFFER, BECK and GOLDSTEIN 1967 
(A 756) 262 

,■ PFI^ANZ and BRUGGEMANN 1972 (A 439) 

- 146 ;L 

/‘^PHILADELPHIA MEDICINE 1968 (S 242) 341 
■>4 V PICCINELLI 1954 (A 236) 102 
vS ^ PICK 1967 (A 133) 47 
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RAAB and KRZYWANEK 1965 (A 551) 195 
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^/ SCHRENK 1942 (1011) 294, 290, 289; 288 
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V* v SHAFFER 1964 (A 172) 51 
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SIMON and IGLAUER I960 (768) 238, 229 
SIMON and IGLAUER 1961 (769) 238* 229 
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SINGH 1971 (565) 181, 167 
SINGH, KHANNA, SRIVASTAVA and HOON 
1970 (A 57) 28 
SINGH 1965 (984) 285* 282 
SINGH and OESTER 1964a (982) 284, 283 
SINGH and OESTER 1964b (983) 284, 283 
SIR TOR I 1967 (S 90) 329 
SIVE, MEDALIE, KAHN, NEUFELD and 
R1SS 1971 (A 553) 195 
SJOVALL and WIHMAN 1934 (79) 44, 43 
SLABY, BAZIKA, REISENAUER and 
MARSIKOVA 1970 (A 552) 195 
SLANY 1972 (A 554) 195 
SLATER 1950 (1077) 307, 303 
SLEIGHT 1964 (887) 268, 265 
SMITH 1943 (35) 20, 15 


and SMITH 1962 (A 16) 12 


SMITH 1937 (307) 106 

SMITH 1967 (A 509) 191 

SMYTH, ADEY and LANGLEY 1970 (682) 

213, 210 

SNEGIREFF and LOMBARD 1963 (308) 

106, 105 

SODI-PALLARES* DE MICHELI, MEDRANO 
* FISHLEDER, B1STENI, FRIEDLAND, an 
TESTELLI 1962 (A 92) 30 
SOEIIREN 1948 (A 174) 51 
SOGANI and JOSHIi 1965 (861) 252, 250 
SOLBERG 1971 (A 530) 193 
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SOJL.OFF and POWERS 1964 (770) 238, 230 
SOLOFF and SCHWARTZ 1963 (A 584) 197 
SOLOFF and SCHWARTZ 1966 (683) 213, 207 
SOLTI, KRASZNAI, REV and NAGY (941) 
276, 275 


‘276, 275 

A J SOLTI, ISKUM, ZOLTAN; PAPP and 
• - V PREISICH 1964 (925) 273. 271 
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PREISICH 1964 (925) 273, 271 
^ . - SOLTI, PETER, OLAH, ISKUM, REV. 
r HERMANN and REFI 1963 (940) 276, 275 

* "•* SOLVSTEEN and KRISTIANSEN 1968 (1121) 
313, 309 
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SOMMER 1972 (S 327) 346 : r v 

<r . t ....' SONNENBLICK, ROSS, COVELL, KAISER 

/-• and BRA UN WALD 1965 (A 743) 261 
SPAIN I960 (291) 100, 98 

.SPAIN 1970 (62) 38, 37 . : . - • 

SPAIN 1 1970 (63) 38, 37 
SPAIN and NATHAN 1961 (684) 213, 209 
> 4 SPAIN, BRADESS andHUSS (93) 58 
•_“V; SPAIN, NATHAN and GELLIS 1963 (A 585) 198 
SPAIN, BRADESS, MATERO and TARTER 
1969 (64) 38, 36, 427(a) 

SPECKMANN, KIENSCH, MAETZEL and 
’ T J:-: MAYER 1967 (A 17) 12 

SPECTOR and SPAIN 1972 (A 58) 28 
: SPELMAN and LEY 1966 (549) 186, 166 
f SPINA, LISI, SILVIA and SIRACUSA ‘ 

1969 (A 543) 194 

* SPRAGUE 1958 (A 321) 120 ... 

v SPITTLE 1972 (S 178) 335, 403(a) 

- V*SPRAGUE 1961 (A 322) 120 
J’SPRAGUE 1966 (A 271) 117 
STABLES, RUBENSTEJN, METZ and LEVIN 
1967 (711) 221, 219 
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STALLWORTH, NAJIB and RAMIREZ 1967 
fS- (807) 243, 241 
STAMLER 1959 (419) 152, 151 
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STAMLER 1959 (476) 173, 162 
^ STAMLER 1962 (A 226) 77 
f -;*STAMLER 1962 (A 555) 195 
STAMLER 1962 (A 135) 47 
‘ o STAMLER 1964a (262) 95* 90 
:V tSTAMLER 1964b (263) 95* 90 
, .f STAMLER 1965 (A 586) 198 
1-i STAMLER 1967 (A 442) 146 
STAMLER 1968 : (264) 95, 90 
, STAMLER 1969 (A 379) 142 
STAMLER 1970 (A 591): 198 
- STAMLER 1970 (A 592)i 198 
STAMLER 1971 (A 381); 142 
STAMLER 1971 (A 380); 142 
STAMLER and BERKSON 1972 (451) 159, 157 
STAMLER, BERKSON, LINDBERG and 
■ LEVINSON 1966 (A445) 147 
STAMLER, BERKSON, YOUNG, LINDBERG, 

. HALL, MILLER, STAMLER 1962 (A 446) 
147 

STAMLER and EPSTEIN 1972 (A 382) 142 
STAMLER, BERKSON, LINDBERG, MILLER 
HALL 1961 (477) 173 

STAMLER, BERKSON, YOUNG, HALL, and 
MILLER 1963 (452) 159, 157 
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STAMLER, BERKSON, YOUNG, LINDBERG 
HALL, MOJONNIER and ANDELMAN 
1963 (A 587) 198 

STAMLER, BERKSON, LEVINSON, LINDBE 
MOJONNIER, MILLER, HALL and 
ANDELMAN 1966 (A 443) 146 
STAMLER, BERKSON, LEVINSON, MOJONN 
EPSTEIN, HALL, BURKEY. SOYUGENE 
and ANDELMAN 1968 (A 444) 147 
STAMLER, BERKSON, LINDBERG, MILLElj 
SOYUGENG, TOKIGH and WHIPPLE 

1968 (A 589) 198 

STAMLER, BERKSON, LINDBERG,HALL, 
MILLER, MOJONNIER, LEVINSON, 
DOHEN and YOUNG 1966 (A 377) 141 
STAMLER, BERKSON, LINDBERG, HALL , 
MILLER, MOJONNIER, LEVINSON; 
COHEN and YOUNG 1966 (A 378)' 141 
STAMLER, HALL, MOJONNIER, BERKSON 
■ LEVINSON, LINDBERG, ANDELMAN, 
MILLER and BURKEY 1966 (A 376) 141 
STAMLER, LINDBERG, BERKSON, MILLER| 
TEMPLETON and HALL 1960 (420) 

152, 151 

STAMLER, LINDBERG, BERKSON, SHAFFEJ 
MILLER and POINDEXTER I960 (475) 
173, 162 

STAMLER, SCHOENBERGER, LINDBERG, 
SHEKELLE, STOKER, EPSTEIN, DeBO 
STAMLER, RESTIVO, GRAY and CAIN 

1969 (A 227) 77 : 

STARR 1954 (627) 203, 202 
STARR I960 (771) 238, 228 
STARR 1967 (772) 238, 228 
STEAD 1969 (A 447) 147 
STEAD 1969 (A 588) 198 
STEBNER 1972 (A 383) 142 * 

STEEDS 1969 (A 239) 102 
STEFANOVICH, FORE, KAJIYAMA and ‘ 

IWANAGA 1969 (956) 279, 277. 432(a) 

' STEINMANN 1966 (A 211) 54 
STEJFA 1967 (511) 177, 164 
STEPHENS 1970 (A 458) 188 
STEPHENS 1970 (A 459) 188 
^STERLING 1971 (S 328) 346, 461(a) 

STERLING 1972 416(h) 

'STERN and BRAUN 1966 (889) 268. 266 
STERN and RAPAPORT 1967 (890) 268, 265 
STERN, FERGUSON and RAPAPORT 1964 
(888) 268, 265 . 

STEVENS 1917 (36) 20, 15 
STEWART 1970 (A 228) 77 
STOCKS 1969 (333) 113, 1 12 
STORCH, ENGELMANN and KOHLER: 1971 
(536) 174, 165 
STRAUBE 1966 (A 323) 120 
STRAUBE and LAFRENZ 1966 (A 272) 117 
STROBEL and GSELL 1965 (607) 184^ 169 
STOLLEY 1972 (A 149) 49 
STROMBLAD 1959 (942) 276, 275, 438(a) 
STRONG 1966 (94) 58 

STRONG* RICHARDS, McGILL* EC GEN and 
McMURRY 1969 (95) 58 •■ ;.- v • C 
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STUART-HARRIS 1962 {A 175) 51 
STUBER 1967 (S 91) 329 
SULZBERGER 1934 (150) 69, 62 ’ 

SUMMERS, RICHMOND and WECHSLER 

1971 (773) 238, 231, 480(a) 

SUSSMAN, SHAFRIR and STEINBERG 

1958 (967) 281, 280 

-SUZUKI 1969 (1078) 307, 303 - - - 

SWAINE. PERLMUTTER and ELLIS 
J 1964 (A 744) 261 

' SWARTOUT and WEBSTER 1940 (292) 100 
SWARTZ 1971 (S 61) 327 
SYME 1967 (293) 100, 98 
SYME 1970 (A 384) 142 
SYME 1965 (493) 174, 163 

SYME, HYMAN and ENTER LINE 1964 ...... . 

(492) 174, 163 '/ 

SZANTO 1966 (S 148) 333, 390(a) 

. SZANTO 1967 (S 150) 333, 390(a) 

SZANTO and YUDKINl 1969 (A 623) 200 
SZOLLOSI, MEDVE and JENEY 1970 
(1079) 307, 300 
TAGERT 1970 (843) 249, 247 
TALBOTT 1964 (685) 213, 209 
.« TAUBERGER 1964 (A 759) 262 
iTAYLOR, BLACKBURN, PUCHNER, VASQUEZ, 
•r: PAR LIN and KEYS 1969 (A 593) 198 

f TAYLOR and SCHILLING 1967 (A 510) 191 
TAYLOR, CINGOLANI, GRAHAM and 
?*■■■■. CLANCY 1967 (A 745) 261 

TECULESCU, LILIS, HILT and ROVENTA 

1972 (401) 137, 135 

^ TERASLINNA, PARTENEN, KOSKELA and 
Zi OJA 1971 (526) 178, 165 
'. TERRIS 1964 (462) 171, 160 
TERRIS 1968(S 103) 330 
./.TERRY 1970 (S 120) 331 
TERZIDJS, KAULBACH and OTT 
1963 (A 240) 102 
: TEUSCHER (A 59) 28 
THEIS 1965 (A 195) 52 
'• THEODORE, O'DONNELL and BACK 1971 
(1166) 320; 316 

THEORELL and RAHE 1972 (A 324) 120 
THIENES I960 (957) 279, 277 
THIENES, CANGELOSI and SKILLEN 1962 
(A 716) 258 

THISEUS and TIB BEING 1970 (A 18) 12 
THOMAS 1958 (644) 206, 204 
.THOMAS 1959 (808) >243, 240 
THOMAS 1959 (382)'133, 130 
THOMAS I960 (A 292) 118 
THOMAS 1968 (383)i 133, 13U 381(a) 

THOMAS 1969 (A 327) 121 
THOMAS, BATEMAN and LIND BERG 1956 
(775) 239, 229 

THOMAS and COHEN! I960 (A 594) 198 
THOMAS, FARGO and ENSLEIN 1970 (402) 

137, 134 

THOMAS and CREEN5TREET 1973 (A 325) 120 
THOMAS and MURPHY 1958 (776) 239, 229 
THOMAS and MURPIIY 1960a (777) 239, 229 


THOMAS and MURPHY 1960b (778) 239, 229 
THOMAS and ROSS 1968 (A 326) 120 
THOMAS, ROSS and HICINBOTHOM 1964 
(645) 206, 204 

THORNE, WING and PAF FEN BARGER 1968 
(265) 95, 89 

THOULD 1965 (353) 125, 122 • 

TIBBLIN 1967 (646) 206, 204 

TIBBLIN 1968 (602) 184, 169 

TIBBLIN 1970 (601) 184, 169 

TIBBLIN 1970 (A 385): 142 

TIBBLIN 1971 (1080) 307, 300 

TIBBLIN and WILHELMSEN 1970 (S 112) 331 

TIBBLIN and WILHELMSEN 1971 (603) 

184, 169 

TIBBLIN and WILHELMSEN 1971 (604) 

184, 169 

TILLER, SCHILLING and MORRIS 1968 
(A 511) 192 

TKACHENKO, TISHCHENKO, ZATSEPILIN 
and DIMITROVA 1966 (1167) 320, 316 
TOBIASCH 1951 (774) 239, 228 

TOMATIS, FIERENS and VERBRUGGE 
1972(151)69,63 
TONELLI, TUMIOTTO, BISBINI, 

PR ONTICELLI and MONTI 1968 (A 136) 
47 

TORKELSON 1964 (A 113) 31 
TRAVELL, RINZLER and KARP I960 
(926) 273, 271 

TRINDER and HARPER 1962 (1013) 294, 290 
TRUETT, CORNFIELD and KANNEL 1967 
(213) 87, 82 

TRUHAUT, BOUDENE and CLAUDE 1968 
(1168) 320,316 

TRUHAUT, BOUDENE and CLAUDE 1968 
(1122) 313, 309 

TRULSON, CLANCY JESSOP, CHILDERS 
and STARE 1964 (384) 133, 131 
TSUJIMOTO, TANINO and KURdCOCHI' 

1965 (968) 281. 280 
TUOHY 1943 (A 448) 147 

TURNER and ILLINGWORTH 1971 (S 169) 33 
TURPEINEN, MIETTINEN, KARVONEN, 
ROINE, PEKKARINEN!, LEIITOSUO and 
ALIVIRTA 1968 (A 449) 147 
TURPEINEN, MIETTINEN. KARVONEN, 
ROINE, PEKKARINEN, LEHTOSUO and 
ALIVIRTA 1969 (A 590) 198 
TYROLER and GASSEL 1964 (491)' 174, 163 
TZAGOURNIS and REYNERTSON 1972 
(294) 100, 98 
UDRY 1971 (S 121) 331 
UNVERRICHT 1941 (152) 69, 63 
USTVEDT 1959 (A 212) 54 
VALIC and DURIC 1954 (1014) 294, 290 
VALLIN 1883 (S 2) 323 

VALORI, INNOGENTI, SORBINI and SOLINA 
1964 (927) 273, 271' 

VAN BUCIIEM 1967 (A 450) 147. 383(a) 

VAN BUCIIEM 1970 (538) 183, 168 
VAN BUCHEM, DRION, WIGBOUT and 
BOSSCHIETER 1970 (A 544) 194 
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VAN BUCHEM, DR ION 1 , WIGBOUT, 

; BOSSCHIETER and FRIMA 1970 

V (626) 203, 201 

VAN HOUTE and KESTELOOT 1972 (686) 

V 213, 209 - : ••••’*••• 

VAN ITALLIE 1962 {A 137) 47 
VAN LIEW 1968 (1123) 313, 308 
VAN LIEW 1968 (1124) 313, 308 
VAN LIEW, 1970 (1125) 314, 309 
VAN REENEN 1954 (S 24) 325 
VAN VOORST VADER 1965 (585) 182, 168 
VE1TH 1940 (1081) 307 
VELA 1967 (S 200) 337 
VERESS 1965 (A 688) 256 
VESSEY and DOLL 1968 (703) 218, 216 
VIEL, DONOSO and SALCEDO 1968 
; (96) 58 : l -A>V 

VILLIGER and HEYDEN-STUCKY 1966 
(58) 35, 33 

VLAICU, MACAVEI and PATIU 1971 (687) 

213, 210, 478(a) 

VLAICU, MACAVEI and PATIU 1971 
(A 595) 198 

VOGEL and GLESER 1972 (1082) 307, 302 
VOGEL, GLESER WHEELER and WHITTEN 
1972 (1083) 307, 302 

VOGEL, JACOBWITZ and CHIDSEY 1969 
• (A 746) 261 
VON! AHN 1948 (A 658) 226 
VON AHN 1949 (S 21) 324 •• . - 

-VON AHN I960 (37) 20, 16 
VON HOLST 1970 (A 93) 30 
VUJADINOVIC 1965 (A 196)52 
VUKADEMOVIC and SARIC 1966 (6l6) 185, 170 
VYTILLINGAM (555) 180, 166 
WAHLBERG 1962 (440) 156, 153 
WAKEHAM 1972 (S 179) 335 
WAKELEY 1964 (S 142) 333 ~ ' ' 

WAKERLIN 1966 (A 274) 117 
WALDEN, SCHAFFE, LEMON, SUNSHINE 
and WYNDER 1964 (A 596) 198 
WALKER 1966 (S 329) 346 
WALKER 1968 (A 45H) 147 
WALKER 1969 (385) 133, 130 
WALKER: 1969 (A 386) 142 
WALKER 1969 ! (S 156) 333 
WALKER 1969 (A 452) 147 
WALKER and BERSOHN 1969 (A 387) 142 
WALKER 197 V (441) 156, 154 
WALKER and CREGORATOS 1967 (354) 

125, 123, 122 

WANSTRUP, KJELDSEN and ASTRUP 
■ 1969 (1126) 314, 309 

WARDWELL, HYMAN and BAHNSON 1968 
(A 328) 121 

WARKENTIN 1968 (A 273) 117 
WARREN 1962 (A 19) 13 
WARREN 1965 (A 60) 28 
WARSHAW 1969 (A 388) 142 
WARTER, SACREZ and BRECIIENMACHER 
1972 (531) 17,8, 165 

WATSON, BUCHANAN and DICKSON 1963 
(688) 213, 207 


Page 516 

WATTS 1966 (A 717) 258 
WEBB, WAX and SUGG 1968 (891) 268, 265 
WEGMANN 1967 (A 275) 117 
WECRIA 1951 (928) 274, 270 
WEINBLATT, FRANK, SHAPIRO and 
SAGER 1968a (266) 95> 89 
WEINBLATT, SHAPIRO and FRANK 
1971 (A 659) 226 

WEINBLATT, SHAPIRO, FRANK and SAGER] 
1968b (267) 95, 89. 399(a) 

WEINER, DRASKOCZY and BURACK 
1962 (A 718) 258 

WEENROTH and HERZSTEIN 1946 (442) 

156, 153 

WEINSTEIN, EPSTEIN andi THE WORKING 
SUBCOMMITTEE ON CRITERIA AND 
METHODS, COMMITTEE ON 
EPIDEMIOLOGICAL STUDIES, AMERICA] 
HEART ASSOCIATION 1964 (295) 100,9 
WEIR and DUNN 1970 (268) 95, 91 
WEISS, SLAWSKY and BESFORCES 1971 
(1015) 294, 291 
WEISS 1972 (153) 69 , 61 
WEISS BACH, SCHOPEN and LANGE 1970 
(A 61) 28 

WEISSLER, KRUGER, BABA, SCARPELLI, 
LEIGHTON and GALLIMORE 1968 
(A 689) 256 v 

WELBORN, BRECKENRIDGE, RUBENSTEIX| 
DOLLERY and FRASER 1966 (443) 

156, 153 

WELBORN, CUMPSTON, CULLEN, CURNO 
McCALL and STENHOUSE 1969 (498) 

176, 164 

WELLS 1969 (A 460) 188 
WENNESLAND 1945 (1016) 294, 290 
WENZEL 1967 (895) 269 Y 

WENZEL, MacCARTHY and RUTLEDGE 
1964 (892) 268, 265 * 

WENZEL and RICHARDS 1970 (985) 285,202 
WENZEL and RICHARDS 1970 ( 898 ) 269, 265 
WENZEL and STARK .19651(893) 269, 265 
WENZEL and STARK 1966 (894) 269. 265 
WENZEL, TURNER, JORDAN and SINGH; 
1961 (969) 281, 280 

WENZEL, TURNER and KISSIL 1959 (958) 

279, 277, 432(a) 

WENZEL, WATTANAPONGSIRI and VEDRAl| 
1984 (943) 276, 275 
WERKO 19611 (A 535) 193, 

WERKO 1971 (A 389) 142 

WERLE and SCHIEVELBEIN 1965 (986) 285, Z\ 
WERTLAKE, WILCOX, HALEY and 
PETERSON 1958 (689) 213, 207 
WESSLER, MING S-C, GUREWICH and 
■ FREIMAN I960 (A 197) 52 
WEST, BELLET, MANZOLI and MULLER 
1962 (930) 274, 270 

WEST, SANTIAGO* GUZMAN and BELLET 
1958 (929): 274, 270 
WESTFALL 1965 (A719) 259 
WESTFALL 1967 (A72Q) 259 
WESTFALL, CIPOLLONl and EDMUNDOWIC] 
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